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TO ALL WHOM ІТ MAY CONCERN: 4414-47 N 


BE IT KNOWN that I, KENNETH J. HUTCHINGS, a citizen of 
the United States of America, residing in -oquel, County of 
ы Santa Cruz, in the State of California, have invented certain 
new and useful improvements in a 


5 SELF-SUPPORTING HEADSET 


Abstract of the Disclosure 


A self-supporting headset having a housing which 
accommodates a receiver and microphone. A flexible acoustic 
tube adapted to communicate between the auditory canal of the 
ear of a user and the receiver secured to the bottom of the 

10 housing, and an adjustable acoustic tube secured to the top of 


the housing with its distal end adapted to be disposed adjacent 


the mouth of the user to transmit sound to the microphone. 


1 Background of the Invention 


This invention relates generally to headsets and more 
particularly to headsets which contain a microphone and receiver 


13 and are adapted со be supported solely from the ear of the user. 


Some prior art headsets have iiucluded various inter- 
mediate supporting structures for supporting the headset in 
cooperative relationship with the ear and mouth of the user. 


Such structures have included head bands and means for attachment 


20 to the temple of eyeglasses. These structures have been rather 
cumbersome. Others have included ear molds for supporting the 
headset from inside the ear. This necessitates fitting of the 


жо” a ~ ج‎ Ко 
ez چم‎ heaton اه‎ 
Nl. ود‎ N EERE 


- еони و سو‎ ("“„.— 
ы ! о б 


Summary of the Invei tion and Objects 


It is a general object of the present invention to 
provide a light-weight headset which can be comfortably and 


1 


securely worn, for example, by telep'5ne operators, radio 
operators, aircraft personnel or other persons using communica- 


ы 5 tions systems. 


It is arother object of the present invention to 
provide a headset which is capable of being fitted to the user 


without undue individual attention. 


It is a further object of the present invention to 
10 provide a headset which is shaped and constructed to be worn 


comfortably and stably behind the ear of a wearer. 


In general, the above and other objects of the 
invention are achieved by a headset which comprises a housing 


adapted to be placed behind the ear of the wearer and including 


; = , Ка 
15 an upper curved extension which extends over and engages the top ! 3 
! “ 
of the ear. А microphone and а receiver are disposed within the 
| 4 
supported from the top of the housing with its distal end adapted | 
to be placed adjacent the mouth of the wearer whereby sound can دی‎ 


20 be transmitted from the moutl. co the microphone and a flexible 
acoustic tube is secured to the bottom and provides communication ۱ 


between the auditory canal of the ear and the receiver. 
Brief Description of the Drawings 


Figure 1 shows the self-supported headset of the present 


invention in position upon a user s ear. 


4 housing. Ап extensible voice tube is attached and positionably | 


headset. 


5 microphone 
Ы to communi 
of Figure 
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Figure 2 is an enlarged side elevational view of the 
Figure 3 is an enlarged view of tre headset with one 

e housing removed to show the internal position of the 
and receiver and the attachment of the acoustic cubes 
cate therewith. 

Figure 4 is an enlarged view taken along the line 4-4 
2 showing the bail and socket connection of the voice 


; Description of the Preferred Embodiment 

10 Referring to Figure 1, a user 11 is shown with the 
headset 12 mounted behind his ear 13 The headset includes 
housing 14 which fits comfortably behind the ear as indicaced 
by the dotted outline 16. The top of the housing 14 includes a 
horn or projection 17 which eatends over the t of and engages 

15 the top of the ear to hold the housing 14 in place behind the ear. 

The top of the housing 14 supports an extensible voice 

tube 18 which projects forward from the top of the ear towards 
the mount of the user with the distal end adjacent the mouth. 
A flexible acoustic tube 19 is secured to the bottom of the 

20 housing and.carries ear insert 2! The acoustic tube 19 provides 
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communication between the auditory canal of the ear and the | 
receiver. Ап electrical cable 22 depends downwardly from and 


is secured to the back of the housing. 


Referring more particularly to Figure 2, the voice К 


сл 


tube 18 includes telescoped portions 18a and 18Б whereby the 

tube 18 may be extended or -etracted со place the distal end 18c 

adjacent to the user's mouth. The tube 18 is supported from the 

housing 14 by a ball and socket joint more clearly shown in 

Figure 4. Thus, the portion 18b is provided with a ball 23 

10 accommodated within socket 24 fitted to the tube 26. Тһе tubes 
18 and 26 provide communication between the user and the 
associated microphone. А ferrule 27 surrounds the ball and 
socket 25 and 24 and is adapted to detachably sec: „е the voice 
tube 18 to the housing 14. This is achieved bv inse ting the 

13 ferrule and rotating the ferrule to engage the pins 28. Referring 
more particularly to Figure 3, the tube 26 is connected to a 


flexible tube 29 secured to the microphone 31. The flexible tube 


housing 14. The tube 26 is held in the housing by epoxv 32 and 
2 by the housing when the headset is assembled. The microphone ۱ 
transducer 31 is supported by а resilient boot 33 which serves 


to support the microphone within the housing and to isolate the 


pe 


from the receiver. 


25 The flexible tube 19 is supported bv grommet member 34 
and communicates with the receiver 25. The receiver 36 15 also 
resiliently supported within the housing by a resilient boot 37. 
The boot likewise serves to isolate the receiver from the 


nicrophone and from other vibrations. 


к 29 serves со isolate the microphone 31 from any motion of the 
E 


Д———ы——ы=—ы—»——=——- 


Тһе housing 14 may comprise two mating parts which are 
affixed to one another as, for example, by sonic bonding, pins, 
or the like. The housing provides receptacles for receiving the 


microphone and receiver-transducer 31, 36 as indicated. 


5 The cable 22 is secured to the housing by a cover 38 
3 acting іп conjunction with the member 39 to form an opening 
and strain relief 41 secured to the cable and having projection 
42. The microphone lead wires 43, 45 extend from the cable and 
are secured to a pair of pins 44. Receiver leads 46, 47 extend 
i0 from the cable 22 and are secured to a pair of pins 48. The lead 
wires from the microphone and from the receiver are attached to 
socket members (not Shown) and are connected to the leads 43, 45 
and 46, 47 via pins 44 and 48 when the member 39 is seated within 
the housing. The socket assembly is held by screw 49 which 
15 extends downwardly and engages the nut 51. 

Referring now to Figures 1 and 2, it is seen that the 
headset is self-supporting on the operator or user's ear. The 
headset fits behind the ear with the projections 17 extending 
over and engaging the top of the ear. The telescoped voice tube 

20 18 is secured to the top of the housing by a ball and socket 
j-int whereby the tube сап be extended and positioned adjacent 
the wearer's mouth. The weight of the tube serves to provide a 
count. -clockwise torjue to the housing. The flexible tube 19 
extends into the ear аг! provides «-^gligible torque to the 
25 housing. However, the сго1е 22 which depends downwardly has its 
с acting on the housing to provide a clockwise torque. Тһе 


counter-clockwise torque provided by the voice tube and the 


holding action of the protrusion 17 serves to overcome the 
clockwise torque and to stably hold the headset behind and under 
the ear of the user. Thus, it is seen that there has been 


provided a light-weight stably supported headset. 
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adapted to extend over and engage the top of the ear, a microphone 


disposed in and near the top of said housing, a forwardly 
extending voice tube communicating with said microphone and 
positionably secured.to the upper portion of said housing, said 
voice tube being adapted to have its distal end positioned 
adjacent thé user's mouth, a receiver disposed in and near the 
bottom of said housing, and a flexible tube secured to the 


bóttom of the housing and adapted to provide.communieation to 
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—tHe auditory canal of “the user's ear. 


2. А headset as in Claim 1 including a cable secured 
to the back of said housing for connection to the microphone 


and receiver. 


3. A headset as in Claim 1 in which said voice tube 


is supported from the housing by a ball and socket joint. 


4. A ueadset as in Claim 3 in which said voice tube 


includes first ап! second telescoped sections. 
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Т. A headset comprising a housing adapted.to be plaeed 


behind the ear of a user and including an upper curvéd extension 
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DECLARATION, POWER OF ATTORNEY, AND PETITION 


. KENNETH J. HUTCHINGS 


hb——————3À 


declare that Iam a citizen of __ the United States of America | 


residing at Soquel, County of Santa Cruz, State of California e. 
that I have read the foregoing specification and claims and I verily believe I am the 


original, first and sole inventor of the invention in ء_‎ —— 
SELF-SUPPORTING HEADSET 


described and claimed therein; that I do not know and do not believe tnat this invention 
was ever known or used before my invention thereof, or patented or described in any 
printed publication in any country before my invention thereof, or more than one year 
prior to this application; or in public use or on sale in the United States more than one 
year prior to this application; that this invention has not been patented in any country 
foreign to the United States on an application filed by me or my legal representatives or 
assigus more than tweive months before this application; and that no application for 
patent on this invention has been filed by me or my representatives or assigns in any 
country foreign to the United States, &xcepcaeollowsx 


Wherefore [pray that Lettors Parent be granted to me for the invention or discovery 
described and claimed іп the furegcing specification and claims, and I hereby subscribe 
my name to the foregoing specification and claims, declaration, power of attornev, and 
this petition. 


The undersigned petitioner declares further that all statements made herein of his 
own knowledge are true and that ali statements made on information and belief are 
believed to be trie; and пићћег that these statements were made with the knowledge 
that willful false statements and the uke so гласе are punishable by fine or imprison- 
inent, or both, under section 100: or Title 18 of the United States Code and that such 
willful false statements may jecpuiu'ze tho validity of the application or any patent is- 
Suing thereon. 
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р ІМ THE UNITED STATES PATENT OFFICE 
% Іп re application of: 
KENNETH J. HUTCHINGS Group No. 233 
3 
! Serial No. 839,016 Paper No. 2 


Filed: July 3, 1969 


For: SELF-SUPPORTING 
HEADSET 


М М М М‏ ساسا اا ااب 


San Francisco, California 


December 19, 1969 


PRELIMINARY AMENDMENT 


Please enter the following preliminary amendment in 


the above entitled application. This amendment is presented to 
facilitate the examination of the application in connection with 


the annexed Petition for Advancement of Examination, Rule 102, 


filed concurrently herewith. 


IN THE CLAIMS 


Add the following new claims: 
5. А headset comprising a housing, а microphone and 
/ a receiver disposed in said housing, said housing being shaped | 
(4 to fic behind the ear of a user, said housing including an upper 
curved extension adapted to extend over and engage the top of i 


| | ۱ 
| ; « com 
~ e ! , ы 
| * 
| ifi 
f the ear, a forwardly extending voi tube secured to the upper 
/t "а 
oo РА , 1 ^ ME > 4 
AgM portion of the housing adjacent said curved extension with its 


distal end adapted to be.pósitioned adjacent the wearer's mouth, 


said curved extension acting as a pivot whereby the weight of the 


torque which counteracts the torque 


VO 


voice tube provides a 


introduced by the weight of the housing to balance t^e headset 


| пе ee coe ШО 
с 


and securely hold the same on а wearer's ear. i 


a cable secured 


E! 


therefrom 


6. A headset as in Claim 5 including 
the housing and depending downwardly 
microphone and receiver. 


E | со the back of 
- providing ап electrical connection to the m 
4 
4--- 


= ---- — — — 


Entry cf the above amendment +s respectfully requested 
in connection with the Pe эг Advancement of Examination. 


The costs for the entry of this amendment have been 


computed to be $10.00. A check is enclosed herewith in that 


amount. Please charge costs assessed for the entry of this pre- 


ПІ 


liminary amendment and not covered by the enclosed check to the 


^ 
|| 
1 account of Flehr, Hohbach, Test, Albritton & Herbert Account 
| " мо.06-' 700, Order No.A-24546. 
Regectfully submitted, 
А ҒІЕНЕ, НОНВАСН, ТЕ5Т, 
іш 


ALBRITTON & HERBERT, 
ttorneys for Applicant 
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Іп ге application of: 
KENNETH J. HUTCHINGS 


Serial No. 839,016 


Filed: July 3, 1969 


For: SELF-SUPPORTING 
HEADSET 
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PETITION FOI 


7 
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t5 


Applicant in th bove identified application hereby 


3 


p 


petitions under Rule 102 to make chis application "special" 


thet it may be advanced for examination. 


AN. э. 1 
ке на ша на ыш ыны ша өн 


This petition is supported by а verified showing in 


rh 


the Affidavits of Courtney P. Graham, Chief Executive 
officer of the corporate assignee of the present application, and 


Aldo J. Test, attorney in charge of the above entitled pending 


As shown іп Mr. Graham's Affidavit, the assionee's compet- 


۹ ۳ ۳ om 7 1 ۳ ۳ 4 2 , " a е 1 ^ 1 ~ 
it , Roanwell Corporation of New York, has recenti announced a 
х 1 1 ^ T ' tf ^ 4 ~ 
Modei R- Lisacwei t Telephone Operators Headset LC 15 

4а ба ааа ла АЖ rer ^T pu 7 а ۹ rho in ^nt 
l1nirin3emenct or at least Claims 1, 2, +, 5 and 6 i 6 sCanc 
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- 286,737 Shepherd 2,566,313 Cates 
299,300 Warth 2,586,644 Gilbert 
351,209 Seiler 2,596,351 Weaver - 
835,865 Pieringer 2,717,932 Rackham et а1- 
1,314,819 Lehman 2,780,681 Shaper 
1,541,121 Doble 2,904,640 Dreher ес al 
2,098,402 Reifsteck et al 3,031,537 Rose 
2,215,585 Huenlich 3,184,556 Larkin - 
2,485,405 Olney et al 3,440,365 Bryant et al 
2,498,960 Mullin 3,457,376 Kreisel et al 


D. A detailed discussion of the above references as 


concerns the claimed subject matter is set out immediately below. 


As reflected in independent Claims 1 and 5, the applicant's 


invention resides in a headset which may be comfortably mounted 


behind the ear of wearer and which is supported solely and 
stably on the ear. This is achieved bv the combination of a 

wry ran Р bud — r^ наты март ма f атал [л 
curved extension which engages t ipper portion of a wearer s 
а 244 ~ 1 which v de farwardlw fen Һа фазный 1 
ear and а voice tube which extends forwardly from the upper portion 
> i “ 
of the housing which houses the recever 

‚ c ی‎ GT 
the mouth The weight of the voice tube 


The invention is not disclosed in any one or a 
combination of the references uncovered in the course of the 
search. Of the patents uncovered in the search, the most 
pertinent appears to be the patent to Flagstad et al 3,280,273 
which shows a headset mounted benind the ear of the wearer. 
However, it is noted that the voice tube extends from the bottom 
JE the housing and that the housing is held on the ear of the 


wearer bv the action of the portion 60 of the voice tube which 


bears against the face of the wearer. Recently issued Bryant 

2t al Pa t 3,44 22 10ws a telephone headset which is 
supporte le from the ear by means of an ear insert to which 
the receiver microphone housing is attached Larkin Patent 


application. If this unlicensed competition is permitted to 


mall 


continue, the assignee will be economically severely injured. 


Section 708.02, M.P.E.P., Petition to Маке Special 
October 1968] and is believed. со be in accordance with the rules 


regarding accelerated examination of new applications. 
The following is submitted in support of said petition: 


A. All the claims present in this application are 


o be one invention from several, the requirement may be made 


by a telephone communication to applicant's undersigned a 


B. A pre-examination search on the claims of this 


application was made by Bacon and Thomas, »atent attorneys, 


C CC 


Shoreham Building, Washington, D.C. 20005, pursuant to a request 


made on October 27, 1969, accompanied with a copy of the applica- 
tion as filed and a copy of Flags ad et al Patent 3.280. 213... À 


copy of the search report is attached hereto as Exhibit 1. 


The field 5f search pertained to th following classes 


® 


and sub-classes: 
Class 179, sub-classes 156 and 187 


Class 181, sub-class 22 


C. The following references deemed most close 


E d 


í 
1 
$ 


| 
1 T 
| 1 ' : 
"3,184,556 shows a miniature operator s headset in which the | 
|| 
ў receiver microphone housing is supported adjacent the wearer's гаг. 
The patent to Rose 3,031 37 shows an acoustical device 
Е or hearing aid which is mounted behind а wearer's ear. However, 
1 it is to be notea ch "35 is not an operator's headset which н 


includes bcth ап асоч: г: са1 tube extending towards the front to ! 
the wearer's mouth апа а microphone tube extending into the ear. 


Each of these references shows only a microphone tube. 


! Dreher Patent 2,904,640 shows ап ear-mounted microphone 
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іп which ап ear plug serves to hold the 
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The remainder of the references cited are not deemed 


to be applicable to the invention as claimed. 


In summary then, it is submitted that Claim 1 is clearly 
patentable over the references cited in that it calls for a 
headset having a housing with a microphone and receiver with the 
housing having an upper curved extension adapted to engage the 
top of the ear with the voice tube extending from the top of the | 


housing forwardly to the user's mouth and а flexible tube 


the ear of an operator. 


The importance of having a self-supporting headset is 
apparent. With such a headset, the wearer is completely free і 
to move while carrying оп two-way conversation. Such headsets 
are particularly useful as operators’ headsets in the telephone 
industry but it is contemplated that such headsets will also 
have great ani wide usage by businessmen, executives and the 
like who wish to use both hands while 


conversations. Claims 2, 3 ani 4 are 


deemed patentable for the same reasons. 


| E communicating with the receiver and 2023660 to be inserted in 


з 


Newly added Claim 5 is similar to Claim 1 but is more 


specific in calling for the voice tube being provided adjacent 
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said curved extension and more specifically с 
counter-balancing action of the voice tube for stably holding 


the headset behind the wearer's ear. 


It is believed that the claims in the application are 
clearly allowable over the art uncovered in the search which, it 
is believed, was comprehensive. An early action towards allow- 


ance of the application is, therefore, respectfully requested. 


, 


Respectfully submitted, 


FLEHR, HOHBACH, TEST, 
ALBRITTON & HERBERT, 
Attorneys for Applicant 
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Іп 1 
KENNETH J. HUTCHINGS 
Serial No. 839,016 

Filed: July 3, 1969 


For: 


IN THE UNITED STATES PATENT OFFICE 


ге application of: 


Group No. 233 


За‏ ی “ سس سب سب ہے 
) 


SELF -SUPPORTING ) 
HEADSET ) 
) 


STATE OF CALIFORNIA ) 


CO"NTY OF SAN МАТЕО ) 


"3 


ALDO J. TEST, being duly sworn, deposes and states that: 


1. He is a partner in the firm of Flehr, 


t, Albritton & Herbert. 


2. Flehr, Hohbach, 


Pacific Plantronics, Irc. of 111 Josepbine Street, 


Cal 


ifornía, in patent matters. 


3. On October 21, 1969, he was called by 


Graham, President of Pacific Plantronics, Inc. and 


with him at the San Francisco Airport to examine a Roanwell 
Corporation bulletin which had been obtained at the United States 


1-4 


lepenaent Tei 


est, Albritton & Herbert represent 


Santa Cruz, 


Courtney 


4. І met with Mr. Graham at the San Francisco Airport 


and examined the Bulletin, Exhibit A of Graham Affidavit. 


5. I advised Mr. Graham that the headset appeared to 
be substantially identical to the Pacific Plantronics, Inc.'s 1 
headset shown and claimed in the above entitled pending patent 


application. 


6. I advised Mr. Graham that it was possible under 
the Rules of the Patent Office to advance examination of the 
application based upon actual infringement of claims of the pend- 


ing application. 


‚. I was then authorized to proceed with the preparation 


of a petition to make special. 


8. I authorized our Washington attorneys to conduct a 
search to support a petition to make special. Т provided them 
with a copy of the application as filed, a copy of the Roanwell 
Bulletin and a copy of Flagstad Patent 3,280,273 which was the 


closest prior art of which I was aware. 


9. The results of the search and the reason why the 
claims of the present application are patentable over the prior 
art uncovered by our Washington associate are set forth in the 


accompanying Petition to make special. 


10. The headset shown in the inset photograph on the 
Roanwell Bulletin meets the claims of the pending application as 


follows: 


The Model R-70A headset shows 4) a voice tube which 


extends from the top of the housing and towards the operator's 
p 


mouth; b) a curved extension which is shown ficted over the top 


44 


IE 
) 
Lo 


of the ear of the wearer; c) a receiver tube extending from the 
bottom of the headset and into rhe ear canal; and d) an electrical: 
cord associated with the back of the housing and depending down- 
wardly. Тһе headset is supported solely by the action of the 
voice tube, the curved portion of the housing and weight of the 
housing and associated cord in substantially the identical manner 


as set forth in the claims of the pending application. 


11. This affidavit is being made in support of the 


Petition for Advancement of Examination, Rule 102, filed herewith., 


Sworn to and subscribed before 


/( day of December, 1969. 


Ars 


ROANWELL 
CORPORATION 


i 
MODEL R-70A و‎ 
۱ LIGHTWEIGHT , 

E 


TELEPHONE OPERATORS 


aW \ HEADSET | 


Transducers Meet Telephone Industry Standards of Quality 
Behind-the-Ear Design Offers Comfort and Lightness 


Model R-70A behind-the-ear telephone operato.s' headset, designed and 


manufactured by Roanwel 1, has wide applications including PBX and other 


console operations. 


The transducers employed in the R-70A are characterized by high resistance 
to shock. low distortion and lightweight. The adherence of the R-70A 
transducers to tclephone quality standards distinguishes this mode! from 


competitive headsets of a similar design. 


selection of ear inserts is intended to provide each operator with as 


comfortable a fit as possible. 


Several electronic amplifier options are available, each housed in the R-70A 
plug assembly. Features include elimination of background noise and gain 


compensation over a wide range of operating voltage and input 


иена! conditions, 


Г’ R-70A is supplied with five flexible ear insects of varying sizes. The i 
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IN THE UNITED 3:ATES PATENT OFFICE 


KENNETH J. HUTCHINGS Group No. 233 


1 In ге application of: 
| $ег1а1 Мо. 839,016 
Filed: July 3, 1969 


For: SELF-SUPPOKTING 
HEADSET 


STATE OF CALIFORNIA ) 


) 
COUNTY OF SANTA CRUZ ) 


COURTNEY P. CRAHAM, being duly sworn, deposes and states 


1. Не is President of Pacific Plantronics, Inc., 


assignee of the sbove entitled patent application. i 


2. Pacific Plantronics, Inc. was represented at the 


J recent United States Independent Telephone Association's (USITA) 
[| 


Convention held іп Washington, D.C. on October 19-22, 1969. ! 


3. Тһе follewing employees of Pacific Plantronics, Inc. 
attended said convention and manned a booth where the company's 
products were exhibited and explained as required: 


Stephen Spragens 
Jack Hawkinson 
Robert Brown 
Murray Macdonald 
Jim Wilson 


4. Оп inform tion and . liei,  Roanwell Corporation, 
180 Varick Street, New York, N.Y. 10014, пад a booth at the 
USITA Convention manned by its personnel wher. the company's 


products were exhibited. 


5. Оп information and belief, the employees of Pacific 
Plantronics visited the Roanwell booth and were handed, among 
other literature, a bulletin describing the "Model R-70A Light- 


weight Telephone Operators' Headset", Exhibit A attached hereto. 


6. When the Pacific Plantronics, Inc. employees 
examined the above described Roanwell bulletin, they immediately 
noted that the headset shown in the inset photograph was sub- 


stantially identical со га ific Plantronics, Inc.' 


s recently 
ammounced headset Моје! 814. Тһе Model 81۸ is the headset shown 


and described in the above entitled application for patent. 


7. Thereupon Mr. Spragens immediately called me to 


advise me of this unexpected turn of events. 


8. I asked Mr. Spragens to obtain additional copies 


of “һе bul'etin and to send them to me by special courier. 


9. І then cai! њу patent attorney, Aldo 2. Test of 
the firm of Flehr, Hohbach, Test, Albritton & Herbert, to meet 
me at the San Francisco Airport so that he could examine the 


bulletin as soon as it arrived in California. 


10. My attorney met with me at the Hilton Inn, San 


Francisco Airport, at 9:00 pm on the evening of October 21, 1769. 


11. ТЕ was my attorney's opinion that the Roanwell 
Model R-70A shown in the bullet Exhibit A attached hereto, 
infringed the claims of the above entitled pending patent 


application. 


12. He advised me that under such circumstances the 


“ examination of the application could be advanced by petition. 


13. І authorized him to proceed with the steps 


necessary to make the application special. 


14. I am of the opinion that continued advertising 
and sale of the Roanwell Model R-70A will result in substantial 


injury to Pacific Plantronics, Inc.'s business and its sale of 
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the Lightweight Headset Model 81A, the subjec 


above entitled application. 


15. I am making this affidavit in 5° port of 


Petition for Advancement of Examination, Ru 


Courtney Р. Graham 


Subscribed and sworn to ۱ 


ЕЕ? < // 74, 
before me this /& -day ог 
= 


December, 1969. 
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BACON а THOMAS 


SHOREHAM BUILDING, ISTH AMD M STS.. м. ۷ 
WASHINGTON. D. С 20005 


November 19, 1969 


۲16۳۳, Нсһрасһ, Test, Albritton & Herbert 
Attorneys at Law 

166 Sansome Street 

San Francisco, California 94104 


Attention: Aldo J. Test, Esq. 


In re: Patentability search 
HEADSET 
Your File Nos. А-24546 & DA-24547 
B&T Docket No. 4318 


Gentlomen: 


Ав rec.ested in your letter of October 27, 1964, we have 
conducted a patentability search with regard to the headset oon- 
struction aisciosed in the pa*t-nt applicaticn of Kenneth J. 
Hutchings. This search was conducted tc meet the requirements 
Гос a Pet tica tc Make Special. 


ме have completed our investigation in this matter and 
аз a result the following refcreaces were nected: 


286,737 ۵ ۵ 2,566,313 Cates 

299,300 warth 2,586,644 Gilbert 

351,209 Seiler 2,596,351 weaver 

835,805  Pieringer 2,717,932 Rackham et al 
1,314,619 Lehman 2,780,€81 shaper 
1,541,121 6 2,904,640" Dreher et al 
2,098,402 Reifsteck et al 3,031,537 Rose 
2,215,585 Huenlich 3,184,550 Larkin 
2,485,405” Olney et al 3,440,365 Bryant et al 
2,498,960 Mullin 3,457,376 Kreisel et ai 


уе have made a comprehensive collection of the pric 
art pertinent to this device. A number cf the selected refer- 
ences disclose headsets provided with а voice tube adapted to 


Flehr, Hohbach, Test, Albritton а Herbert 
November 19, 1969 
Page T vo 


carry sound from the vicinity of the user's mouth to the head- 
set positioned behind the ear. The remaining references relate 
+o various other arrangements of sound conducting tubes 
associated with headsets and the like. 


Our search included Class 179, subclasses 156 and 187; 
and Cless 181, subclass 22. 


Enclosed are copies of the selected references, together 
with your descriptive materiai. 
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UNITED STATES PATENT OFFICE. 


JOSEPH PIERINGER, OF JERSEY CITY, NEW JERSEY, ASSIGNOR 10 
WESTERN ELECTRIC COMPANY, OF CHICAGO, ILLINOIS, A COR- 
PORATION OF ILLINOIS. 


HEAD TELEPHONE SET. 


Ко. 835,665. Specification of Letzers Patent, Patented Nov. 13, 1904 
Application fled December 1, 190%. 5 „2725. 


-------- 


To all whom it may concern: | are pls thin the shells of the transmitter 
Be it known that 1, Joseren Prerincer, a | and rece со. in the usual manner. Ear-caps 55 

citizen of the United States, residing at Jer- | E E. Preferably of soft rubber, extend from 

sey City, in the county of Hudson and State | васт idsimu:eut and areadapted to completely 

$ of New Jersey, have invented в certain new | зите the ears of thi user, 50 АЗ to ex- 

and useful Improvement in Head Telephone | clude outside noises und also to prevent said 
Sets, of which the following is a full, clear, | instruments from uncomfortably bearing бе і 
concise, and exact description. against the head of the user. These ear-caps ۱ 
My invention relates to в head telephone | шау be secured to the two instruments in any 

to set, and has for its object an arrangement o’ | suitable way. 


the transmitter and receiver on а harness I nave shown in Figs. 2 and 3 a convenient 
adapted to fit over the head of the user in | means for attaching the сар to the transmite 65 
such manner that the wi ight of the trans- | ter, in which an annular plate k, secured by 
mitter and receiver will ba ‘nce each other | screws to the base of the transmitter, serves 

1$ and ihe various. swill be conveniently as- | to clamp the cap E between said plate and 


4 

; зегі Мед for use base. { 

Му invention specially adapted for use! 4 :! >block F passes over cords D and D', jo 1 

| | on man-of-war vessels, in which case it is nec- | у шел means the cords may be drawn close ; 
| essary or at least desirable to have the re- | under the chin. The cords D 1۳ are made 

зо ceiver Leld constantly to the ear of the user. | sti'f by а metallic winding d or in any other 2 

! In my invention the transmitter and receiver | SultaS.¢ manner, so that when the cords are 4 


are supported by а ћела-ћагпезз in such ро- | 
sitions iat the ieceiver is held over ono ear 
and the transinitter over the other, thus pro- 
ag ducing an almost perfect balance cf Weight. 


drawn under the chin the instrumen 


t3 are 75 
pressed directly towurd the ears and the 

| throat is left free. This isa distinct advan- 

| tage, since а cord not во stiffened wouid 
The mouthpiece із adjustably mounted with | woea drawn under the chin bear against the 
reference to the transmitter. Ear-caps may | throat in such manner as to be uncomfort- 8o 
be secured to both the receiver and trans- | able to the user and would also interfere with 
mitter, thus providing for tho comfort of the | his аге: stion. 


| 
| 
! 
| 
|| 
! - go user, as well as excluding outside noises. Tus r:outhniece M of the transmitter is 
! 
! 
! 
| 


Means are also provided fur securely holding | made adjustable with reference to the shell 
the 2pparatus in proper position. i 
My invention may be reedily understood | sired prition by the user. This is most 
from the secom anying drawings, in which— clesrly shown in Fig. 3. The inner wa!! of 
35 Figure 1 is afront elevation of the anpara- | the casi 
tus cozstitutirz my invention. Fig. 2 is a سول‎ uth aa elbow G provided with a screw- 
tail view of the transmitter. Fig. 3 is a sec- | thresuad sutlet 9. Threaded in this outlet is 9o 
tion on the line 3 3 of Fig. 2. a БоПож tube H, which extends through the 
The harness Preferably consists of two ear-cip E and has a spherical head À, whereby 
4o straps А А”, үзін وود‎ to ظ‎ over the top and | a ball-azd-socket connection is provided be- 
back, respective у, of the head, and а stif | tween the tube H and s tube I. А washer $ 
fits over the end of the head А, and one end of 95 
a coiled spring a bears acainst said washer, 
the otz-r end of said spring bearing azninst 
the ir-:- end of а wooden tube и, inclosed 


Or C25:7.7, so as to be readily placed in any de- 85 


273 of the transmitter has an opening 
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band 4", serving to bold said straps properly 
spaced apart. The ends of the straps A A’ 


| 

| 

1 

! 

| 

4 t 

are coanected to each other by rivets a. Th | 
| 


sada ва... 


4 је 
harness is made adjustable in size by buckles 
45 1 y , 


as stown in the drawings. within the tube I. A nut i", threaded in the р 
| The transmitter В and the receiver С Бата | tube I a short distance (гог; its outer end, зоо К 
! eacha luz 5 extending from its shell or casing. | serres to hold the tube i' in position acainst 1 
۱ An ope sing is provided in each lug for the га. | the c 75.27 of the springs. The mouthpiece 
59 ception of a rivet a, by which means the two | M is secured in the ead of the tube I above 4 
| instruments are secured to the harness on op- | the nut п. 1 
---! posite sides thereof. Bin linz-posts, tow hich ! By the contruction above described it is TI 
1 the terrzina!s of the cords D D’ are attached, | sppare-t that the mouthpiece of the trans- 
! 


алашы аты лы pum 


[17 ws - "ant AS, few p^ 
+ үз ы АСЫ 
a Зы : ^а we * ай о % ES 
R3 ae к 4 4 yat. 2 ۰ LES - ~ 
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mitter is readily adjustable with reference to | mutter mounted on opposite > des of said har- 

the transuntter und that the tension of the ness and adapted to lit ever the ears of the 5 

spring а produce sullicietit frictional er. age user, в tubular member having one end se 

ment in the И ап ket joint of the tube - cured to the communicating orifice of said 

H and I to hold the mouthpiece in ity ad- ; transinitter. and provided at its other end 

justed position. with a sphericn! head, of a second tubulae 

Lelaim— member melosing said hend and fomuing а 39 
1. The combination with harness for а | Би ап -зоске( joint therewith, а мотел 
bead telephone set, of a receiver and а transe tube inched it. aid second tubular member, 

۰ to mitter mounted on opposite sides of хаці har- a nut for holding the wouden tube in pusi- 
ness and adapted to tit over the ears of tbe | tion, & coiled spring bearing against said 
user, ۵ tubular member having one end se- | wooden tuby nnd said spherical head, where 3$ 

| eured to the communicating orifice of said | by said bail and socket are held in their ad- 

| transmitter and provided at its other end | justed positions, aud n mouthpiece carried by 

! 15 witha phericnl head, а second tubular meme | said second tubular member, substantially as 
| ber provided with a muuthpiece and inclosing | described. 

said head to form в Lall-and-socket. joint In witness whereof I hereunto subseribe my ео 
therewith, whereby seid members are лајн! | name this oth" .y of September, А. D. 1905, 


مه 


able, and means for holding «aid members in . ч ^" 
зо their aljusted positions, substantially as de JOSEPH PIERINGER. 
scribed. Witnesses: 
| 2. The combination with Вагпез for а А. W. Ossory, 
head telephone set, of a receiver and a trans- Сғокок F. ATWOOD. 
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пору ни Oled Marcle Во 191 она еі 


To all whom it may concern 
Jæ it Known that J, Gron]. Surium 
Of еба, in the county of ۸ ин 
Bate of Connecticut, have invented а certain 
$ new unl ful Ти provement in Telepliones 
uf which the follow is a eles ription, vet 
erc nce lewing | дан 
ings, where -— 
Figure ) is a side view, partly ir central 
۱5 Vertical sow tion, of an Цени» eus 
"my sud. перл сни Pig. 2 is и view of 


ме ден риту под им 


анаррагинч, salstantially the мине us rep 


resented zo 1, ۰ foa qui os curs 
The the tules are bent se that the bottom 
16 or under sile of the tele phone proper is 
turned toward the РИМ Fiz. Jina view | 
of the telephone re presented in Fig. 2 m | 
tion on thee planes хи The teley me shown 
in Figs, 2 о» имени seme ВАХ from 
жо the telepliom: shown tu Fiz. 1 big. 4 inant 


enlarged view, in ете mert n, onthe ре 2 

g of ene of the car pads 
Му improverinent is зи attachment fur any 
Of the conan formes of tel Я 
2$ larly useful where a fele plume ps located ina 
noisy room, or at the end el a nz int here 
the sound pelis in инее besonmes weak, 
er where the sens hearing i slightly d 
ive, The teleplione Пе ћу whieh 1 пили 
зо Са" раса telephone apparatus which re 
суем and. commandos із the listener the 


коник величини pe ib -- Вы tus ne port of inv 
Invention, 
The (uenti сөн speaking generally, 


AS of the өзенінін 


2 Шегіне. ابا اهامای ما‎ the tele 
еб. іл liad tule leveling Ни 


Inu foe сне и the мито іш beth eam 
v n n Ин اماب وا‎ tulis are s jones! anel 
40 соте! th 


justec t0 thee Liste ness cars beg the ase ДРРА А 


they mav be ри and д 


Tle inr ef ын боса бекімін tails fin 


тку оъ lea. 

45 The letter modems . ly uf a tele 
er, f Ин y i n zm whieh re 
pt rl ves | СИА РОТИРА | ин, and € an 
emel је which. nm Ин "парад in 
phrv. 


so The letter Ч Цены а сар which шау be 


attached te the periphery of the cul тілік, е 


һу Spring pressure, bw screwing thereon, ћу 


chimps, or in any other eenvement. manier 


| ول‎ И the two биће In 


| 
| 
| 


| 


| 


The means intended to be represented іш the 


^ 


drawings is ag elastic Jining of soft rubber 4 


^ 
مه 


within the ep 2 This cap d із perforated 
axially for the یداه‎ of the tule е, which 
и almost to contact. with the dia 
phrazi b. Tule eic exteriorly screw threaded 
sad pres ided with the nuts f f, bv пили of (о 
whieh the pesition of the tube with rmferenee 
to the dia] 
AT the apper end. thes tule e bifureiten, giv- 


ram mas be adjusted tea ۰ 


ing діс tule for each ear 


The apy tus will werk гени well if 6$ 


е two ۷۷۰ пи tules ace aril 
ете bein; meh cause a np ۱ 
۱ > 
7° 
Las le 
۱ 
the ilas end, iml 
Ut " ! 
۹ JUL r 
twe brinching tulas шау be of } 


Or Tdi), 
Spring y, ч 
as we'l us 
together 


be umi, but] 


опе hand, at лімен 
together, the em 
apart, ах ۳ 
may ће ару 


ted 


۱ (t. 


the user. The ends of the tiles which скине 


in ewotuet with the cary arm Пино with 
ро > оС мана ве райкан rubber, fur до 
Iis ame und are peripherally hated by fates 
j^, Ка permit access of the exterior air, 
lu Fig. o (awel Fig. 2 is a dierent view of 
sana) | show thet tule с nade integral with 
the el plate ef ۱۲ © telephone 95 
T claim as inv i eun сини — 
The comibiiationef the telepho 
ті егін, cip ۲ ttached 


e, Hoe oun 


eite, the 


айтасын інім, and. (d 
өтін 


рис ич нн 


ћи ин о all ми ни Ју а tor 
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То all ucla it nan concern: 


C" w.th a mouth-picee, I, secured to ths cca- 
eit known that I, ХАТИ ۲ б. WARTH, 


terofthespringG. _ By meansof this ۰ 
went of the curved оз ` О, the саг.ріессз 
@ пет and Improved Te јерћ ouc S pert, of | sud tlie mouth-piece are held in position for 
which the following іі full, clear, and exact | uso. The branch е ofthe xtension D i3 con- 
i 
| 


description. nected by a flexible tube, E, + MM HE 
My invention relates to improvements іп transinitter X. An car-picee, 1”, similar to 
telephone-supports; and it consists in ear- | the саг-ріссе Н W, is provided vith a taxi- 
pieces aid a monih-picce attached 13 an ad- ble tube, р, by which it may be curnected with 
а branch, 5, of the extension 15, to enable a 572 
oud erson to listeu. Tho епг-ріссе consists 
| of adiaplirzgin-cell, p, having a resonant cham- 
ber, 1, р а chambered сар, 4, provided with 
а small central огібсс forthe csecpe of souad. 
Iu tho cell 7 is mounted п dizphzogm, j, 


and with the receiving and transmitting ۶ c 
phones by flexible inbes, the object be 0 
ecuble 2 ۱ office operator to liste nd 
eouverse while the ha 
nipulate the ву itch-boa: d. 

Reference is tu be had to the accompanying | made ofa very thin pla te of mica or othersimi- 
drawiogs, furming а part of tl his specification, | lar material, and capable of Û being moved by 
In whieh sitnilar letters of reference indicate | the vibrations cf the сігіп the fexible tubes, 
corresponding parts in 211 the pre ге | the air itself being vibra tbe niovétrent 

Figure 1 i$ a perspective view, pai - | of the diaphragm in 
tion, of the apparatus, 5 sh owing the Sounds produc 
which it is applied. 
the head pices, and Fi 
verse &cction taken on the 

Thc receiving-teleplione . 
known constrnction, 1 
position, and is provided 
extension, P, havin 
for receiving ۲ 
spring, F, of approxi 
18 jointed toa 
*priugs ar 
relation to 
which is ma 
holes, through 
be inserted in th 
the spring С there ar 
ceiving a seres 


uls 2ге left frec 12- 


| заза ит 
volume of 6 Sout 


tube may be attach 


brace d. provision for adjustment is ге shonider. The flexible tubs is form 
quired to adapt the apparatus to the heads of | or within a wire sı vira! to ргете 
ditferent users هو اجب‎ ibed my ісус 


Attached to the ends of the curved sprin 
F are ear-picecs H Н’, prov iced, Sy уш ely 
with tubes е е, һам 2 i 
tube e of the ear-pi 
means of the flexible tu 
tube, a, of the extension 
telepboue, and a tube, С, conn nibinat 
bmach f, coiumuuicates with the tu 4 | and mouth-picee I with the 
ear piece Н, aud the | hf ofthe curved sprit F 


as ig and desire to scenre by Le 
The combination, withthe roceivin . 

phone > of two ear-picces, H 11, the curved 

spri: ) че said car-pieees tothe 


(У 


n ————_——— 
a eer nn 2 
ФЕ" И 


299.300 


es ЖР os n, with the receiving-te'r niece. H” being provid 1 with the diaphragm - 

۰ phone А and vransmitting-telepbone K,of tl. ۰۰ Ми i vh-piece T, and the conn«ccting-tuU^s to 

pieces H Fl, mouth-pieco *. and the eor —t-+”:-++-E, substantially as bercin shown 20d --------- к‏ .جوي سس 
mectirz.tubes C, C, C", and Е, asdescribed. і тен d r‏ . ۱ 

4. Thecombi ation, with therecciving-tele- | NATHANIEL б. WARTH. 

phone A, provided with the exter.ion E, bav. | МЕ : | 

ing bronches a у e, and the transmitting te:r- i , $. Lowe, |1.6 1 

рћосе К, of tht car.picccs Н Н' Нн” the саг s W. ЕНЦЕС. 11. 8.) 
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application be made special. 


The applicant petitions that the above identified 


The apparent ground for the petition ís infringement. 
The petition, however, is not supported by a showing 
satisfying the several specific requirements set forth 
in Section II of the enclosed circular. In this 
connection attenticn is directed cto the fact that the 
affidavit filed by applicant's attorney dees not state 


4 that he has made a rigid comparison of the ^ctual 


2lleged infringing device as distinguished ‘rom 3 
brochure advertising the same wich che claims of rhe 
application. 
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апа near the 


communicat- 


the upper 


and a flexible tube secured to the bottom of the housing and 


adapted to ^ro'"ide communication to the audicory canal of the 


I 
| " 
| 
LI 


: — 
5. ШИЕЊЕ“ А еайзес comprising a housing, a Е 
microphone and а receiver disposed іп said housing, said housing | 
being shaped со fit behind the ear of a user, said housing 
including an upper curved extension adapted to extend over and i 
engage the top of the ear, a forwardl extending voice tube 
secured to the upper portion of «he housing adjacent said curved | 
extension with its distal end adapted to be positioned adjacent 
the wearer's mouth, said curved extension [acting as а pivot] И 
bearing on the ear whereby the weight of the voice tube provides i 
a torque which counteracts the torque introduced by the weight 
of the housing to balance the headset аг” securely hold the same i 
on a wearer's ear. ۰ | 
Ша» i 
Add new Claim . СЛОВА | 
7 А headset as іп Claim 5 including а flexible tube у 
secured со the bottom of the housing and adapted со provide 
communication between the auditory canal of the user and the | Й 
receiver. | 
ене 
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ERENT OFFICE d 
Ui ۱ i 
e application of: ) 9 1970 | ! ۱ 
) 
KENNETH J. HUTCHINGS ) peed No. 12 CROCE وود‎ 
) re E | 
Serial No. 839,016 ; Examiner William С. Cooper 3 | 
Filed: July 3, 1969 | S | 
| zb. 
For: ЛМЕ San Francisco, California 


Date: June 29, 1970 


Тһе Commissioner of Patents 
Washington, D. C. 20231 


Transmitted herewith is an amendment in the above- 


| 
3 | 
| 


identified application. 
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LARKIN, FIG. 2 LARKIN, Claim 1 Roanwell R-7 


employing a miniature microphone and 
0 20 44 a miniature receiver, comprising the 
combination of 


~ 
М 
support means for detachably sup- " 
porting the miniature microphone and 


ЕАК 


ж”. 


.54273 و 


1 к 


the miniature receiver adjacent to the 
wearer's ear, 

a first acoustical tube, means for 
attaching one end of said first tube 
to said microphone and the other end 
of said first tube being adapted to be 
positioned adjacent to the wearer's 


a 


- - 
„277%. a 


= > 
С: 


Wal 


LI mouth, 

At з а second acoustical tube, апа | 
AS means for attaching one end of said 
E second tube to said receiver and the 
hi other end of said second tube being 
EX adapted to be plugged into the 
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DIPOLE microphone is a microphone іп receiver. Пу carcful construction it has been 


which the resporse is a function of the possible to climinate any trouble caused by 7 
sound pressure at two distinct points. In the coupling between the receiver and microphone. 
particular model to be discussed in this paper, The transparent plastic mouthpiece at the frec à 
the sound pressure at cach of the two өсіссісі ends of the sound conducting tubes is called the 
points is transmitted through tubes to opposite | 
sides of the microphone diaphragm. The use of "Garros ; қ 
tubes makes it possible to remove the micro- i ADM А y 
phone transducer clement from a location di- E 7 - 4 ۱ 
rectly in front of the talker's mouth, aad уст a Жы “aS 4 * 
rctain the acoustical advantage of a closc-talking P \\ езі” чы 
microphone. Figure 1 shows the dipole micro- N 2:34 За. 3 да 
phone as а part of а telephone operator's set, We 2 BEN 
and Fig. 2 shows ап e::ploded view of the same TM = жұ” 1e etre 
set. . M 1 4 

1 
th 


ү 


Yr | 


~ 


оу پیت وس‎ 6n 
ғ 


on the dipole is used very close 


The capsule contai-ing the microphone dia- (о the mouth, these puff screens are necessary to 


` phragm and the elec: -magnetic transducer 15 reduce the blasting noises ассотрапуш 
к ь 5 [4 2 


mounted іп the same case with the telephone explosive sounds as "p" and "t. 
172 


x қ à; = à 
- ~ >" зина E. 
Ej , 
LS : Fic. 2. Exploded view of the dipole microphone sct 
? : | ۱ 
! | dipole, although acoustically speaking, the term 
“dipole” should refer only to the configuration 
=ч” constituted by the two tube openings at the top ۰ 
3 b r 5 n 
м and bottom of the plastic meuthpiece. А disk of 
К Жы. silk cloth, which forms an acoustic resistance, 
f > ۰ Р . ۰ ۰ — 
bi Soa covers cach of the two dipole openings. The silk 
disks eliminate the peaks in the response curve 
Fic. 1. The ۵ microphone «ct Caused by standing waves in the tubes 3 “ор | 
screens of finc mesh wire screen cover cach end ы 


nS 


۲] ۳ ۱ 


ANALYSIS 


To analyze the performance of such a micro- 


сис, let us consider the analogous electric 
1 “Ж 


3 


circuit shown in lig. 3 wher ne sound pressure 


P - Zo с, 4۰-۰ C4. 


P. Pa 


Fic. 3. Schematic diagram of the acoustical system and 
an analogous electrical circuit. 


at onc end ‘of the dipole, p:=sound pressure at 
the other end of the dipole, Z = acoustic im- 
pedance terminating the first tube, including the 
radiation impedance, 22 acoustic impedance 
terminating the second tubc, including the 
radiation impedance, Zo; = characteristic acoustic 
impedance of the first tube, 20: = characteristic 
acoustic impedance of the second tube, yi=a; 
+j8ı= propagation constant of the first tube, 
(117 a2+j2:= propagation constant of tlie sccond 
tube, /, length of the first tubc, | length of 
the second tube, С; = acoustic compliance of the 
cavity on one side of the diaphragm, С; = acoustic 
compliance o. the cavity on the other side of the 
diaphragm, L,2acoustic inertance of the dia- 
phragm, Сет acoustic compliance of the dia- 
phragm, ve= volume velocity of the diaphragm 
As this circuit can be treated by fairly straight- 
forward analysis, the method will merely be 
sketched and the results given. If we enter the 
circuit at tre line А-А we can, by using 
Thevenin's t.corem, replace all of the circuit 
elements to ‘he Icft of A-A by an equivalent 


е ГОЛ 
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И Zu Zen, уп= 9, and Eq. (1) reduces to 


£44 Хы. (2) 


In other words, the internal impedance of the 
equivalent generator is that of a transmission 
line terminated in its own characteristic im- 
pedance, and is, of course, substantially resistive 
and independent of frequency. The open circuit 
voltage at A-A, or, if we refer to the acoustical 
diagram, the blocked tube pressure at the cavity 
end of the top tube, is expressed by 


cosh ул 


۶۸۸ = р: (3) 


cosh (ун-т) 


Now, И we still assume that Zi Ze we сап 
rewrite Eq. (3) in the exponential form 


рал رو‎ exp (Су) 


= pi exp (ап) exp (-Ј81.). (3) 
Froin Eq. (4) it is evident that, if the attcnuation 
in the tube is small, as И is in the practical 
microphone, the major cffcct of the tube is the 
introduction of a phase shift and not a change in 
ا‎ Since the equival ent generator has a 
resistive internal impedance and an кара cifcuit 
voltage which are both substa 
of frequency, there are no resonance peaks 
introduced by the tube. 

The right side of the microphone may he 
treated similarly, and anoth er cquivalent gener- 
ator substituted for all of the circuit clements to 
the right of the line B-B. If the microphone be . 
assumed perfectly symmetrical, if 


ndent 


attenuation be 
neglected, and if the termination impedances 
match the characteristic impedances of the tubes, 
a much simpler circuit can be drawn as shown in^ 
Fig. 4, where Ap’ = (р (وج‎ /2!. 


That is, as far 


generator ha-ing a certain open circuit voltage سس‎ 
erate tater 4 "хе Шаа онна м | EL 4 
and a certair internal impedar icc. This internal ô p' ~ с, 1 E d V 
impedance сл be expressed by: 2 1 ۱ 
> Б к Са! 
5 244 = Zo tanh (у Ета), а) 
i where Fic. 4. Simplified equivalent circ 
; Zn 
Oo, Жөзе 

1 Yo капа 
{ Зи is concerned, Ap’ is equal to the 
= а 
і 
К 
1 \ Б 
í 


< 


+ شا 


D. eeu RI —‏ تھے“ ود و 


UTR unu Ne, = е بان‎ eF- 
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complex difference in pressure hetween the two 
ends of the dipole. 

Since not all of the assumptions made in the 
simplificd circuit are truc for the practical micro- 
phone, the simplified circuit cannot be used for 
rigorous analysis. It can be used, however, to 
show the éffcet of the tubes on the sensitivity of 
the microphone. Since the tubes are fairly small, 
a little over 2” I.D., one might suppose the usc 
of larger tubes would increase the sensitivity. If 
22, is small compared to the parallel impedance 
of С,/2, La and Са, the velocity through Lu and 
С, becomes substan ‘ally independent of both 
Ze and Си. In the р actical microphone 226 is 
small compared to the parallel circuit impedance 
over most of the vo:.2 frequency rangc. Hence, 
there would be no p 'rticular gain in sensitivity 
if the tubes were larg -r. At diaphragm resonance, 
however, the impedance in the La, C, branch is 
very low and the ciaphragm velocity is con- 
trolled by the value of Ze. Tuus by the proper 
choice of circuit conscants it is possible to control 
the relative height ^? the diaphragm resonance 
peak. 


FREQUE ICY RESPONSE 


To calculate the frequency response of the 
microphone, it was necessary to usc the first 
analogous circuit (Fig. 3) since in the mode! con- 
‘sidered, the cavities on either side of the dia- 
phragm did not һау? the same volume. The cal- 
culations for the d..shed curve іп Fig. 5 were 


"О ид | 


| یهت‎ “тоне 


DII JN MI 


тату 


۳0۳۰۲ in стом Ft" Econo 


Fic. 5. Comparison of measured and calculated г „onse 
of the “ipole microphone 


based on the assur .tions that attenuation could 
be neglected, that t -e dipole impedance matched 
the tube утредапе:, that фз was equal to zero, 
and that р: was constant and independent of frc- 
quency. Later in this paper, we shall inv 
the pressure at the ends of the dipole more 


thoroughly. Since the microphone transducer was 


a magnetic dianh- ype unit, ils open-circuit 
voltage was as be proportional to the 
diaphragm velocity. individual points werc 
calculated after taking into account the effect of 
attenuation! on the characteristic impedance of 


the tube and on the propagation constant. We 


also usel the measured value of the dipole im- * 


рейлясе instead of assuming that it matched the 
tube impedance exactly. The solid curve repre- 
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SOURCE Ц 
| 

ре p | 

x РЕ камы Е bep. 
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Fic. 6. Schematic representation of a sound source and a 
dipole microphone. 
sents the measured frequency response The 
measured curve shows greater high frequency 
response than the calculations predicted. Un- 
fortunately, there has been no opportunity to 
investigate the reasons for this discrepancy 
Notice, however, that a curve following the cal- 
culated points departs from a straight line at 
about the same frequencies as the measured 
curve, and the variations are of the same order 


$ 


ituce. 


of magn 
% 
NOISE REDUCTION 

Now let us examine the pressure at each end 


of the dipole a little more closely. Figure 6 shows 


urce of sound which.for simplicity we can 


э 
т 
o 


assume to be a point source. Of course, such an 
assumption means we are neglecting diffraction 
about the wearer's head, but it will serve as a 
start. At a distance r from the sourcc is located 
опе end of the dipole A. The’ other end of the 


dipole is located at B. Sincc 


microphone responds to the d 


1932), p. 118. 
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E 


xe 
„2:5 د‎ 
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DIPOLE 


We can express the pressure at A by 


Ж 
ра=- sin k(ct —r), (5) 
r 


where / = scind pressure produced by the source 
at a unit distance, k = w/c, о = деј, се velocity of 
sound. If 8 5 small or r is large compared to D, 
the pressure at В сап be expressed by 


Р 
و‎ = 


біп k(ct-r- D cos 0). 
r —D cos 8 


(6) 


To obtai- the difference in pressure, it is 
necessary merely to subtract Eq. (6) from Ед 
(5). Then 


Р 


Р 
Ap=-sin ki t—r) -————— 
r ۰ r+D cos 0 


Xsin k(ct—r—D cos 0). (7) 
Two extreme conditions are of interest in prac- 
tice. One apolies when the sound source is very 
close to one ead of the dipole and the other, when 
the source is a long distance away. For close-up 
use, г is эта! compared to D and Eq. (7) 
becomes 


Ap=p/r sin k(ct—r). 


That is, the 


ressure difference between the cnds 
the 


MICROPHONE 


ААИ 
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cos 0: 0, the microphone docs not respond to 
sounds arriving (сот a direction ۲۴ 
the two ends of the dipole. 
In the operator's sct, the dipole is so oriented 


that the voices of the adjacent operators, and 


to the line connecting 


also the sound of the clatt_ring plugs, arrive ap- 
proximately from the direction of .minium 
respouse. For frequencies low enough that 
sin 2۲0, the dipole microphone shows the 
familiar cosine directional characteristics which 
are inherent in any pressure gradient micro- 
phone. The measured directional characteristics 
of an early experimental dipole microphone аге 
shown in Fig. 7. 

Two effects, then, the directional characteristics 
and the loss of low frequency sensitivity with dis- 
tance, tend to discriminate against sounds which 
do not originate close to one end of the dipole. 
In order to obtain some figure which represents 
the total discrimination of the microphone 
against all distant sounds, we can integrate the 
energy which the dipole microphone would 
receive from all directions; do the same thing for 
а non-directional pressure raicrophone; then 
compare the results. To make this comparison, 
it must be assumed, of course, that the two types 
of microphones have the same ch وناب‎ sensi- 


> ~ i гр 
of the dipo.e is substantially equal to th ј 
| pressure at A, and the pressure at В сап be "AER 
lected The ured freque: nons сити“ “: 
| neglected. The measured frequency response 
| shown іп Fig. 5 was obtained by placing опе end 
| . 
of-the dipole so close to the sound source that 
| Eq. (8) was -ррИсаЫе. For distant sounds, 7 is зү у , 
еа праг to D and Ед. (7) bec Fic. 7. Directional characteristics of an experimental 
| arge compar id to an 4. 7) ccomes dipole microphone measured at 1000 c.p.s. 
. kD хө0р D T . у ј 
Ар=2 sin ~cosk{ cl—r——cos#). (9) tivity. An expression analogous to this com- 
2 r 22. parison has been worked out for radio broadcast 
A = type microphones several times before? and has ^ 
edo If we compare Eqs. (6) and (9) we can sec been called the random energy efficiency. The 
| ѓ e s n called the random energy efficiency. c 
that, as far as amplitude is concerned, the dif- ; ف‎ : : : 
| ۷ rs " pee 4 А random energy cfüciency is given by the cx- 
| ference in pressure ior distant sounds 15 equal to pression: 
5 the pressure : t one спа of the dipole multiplied Р 
> T soma ДАРА 44/41 Ciaen thic tort - ۳۳ à 
; by the term 2 sin (ЕР cos 0)/2]. Since this term R.E. = ‚| f*(8) sin 3, (10) 
| becomes prog-essively smaller for low frequen- Е 
і ‘cies, it is apparent that the dipole microphone 
ае ; ү Р) ЧИ E S 2 
| discriminates against low uency sounds W. Г. Mason and R. М. Marshall, J. Acous. Soc. Am. 
1 sje у е zai 10, 214-215 (1938), lix A. Benjamin Daumzweigzer, 
arriving from a distance. Also, since if 92/2 j. Acous. Sw. А i 
^ 
| 
Te 


— 1 
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where /(9) is the directivity of the microphone 
expr Чава function of a plane angle 0. For 
conventional microphones, f(0) is defined in 
terms of the maximum response of the micro- 
phone to plane waves; but since the dipole 
microphone is intended to discriminate against 
plane waves, we must redefine /(0) in terms of 


Fic. 8. Random energy efficiency of a close talking 
dipole microphone. 


the close-up response of the dipole microphonc. 
For the dipole microphone 


kD cos ۵ 
f(8) =2 sin HR (11) 
and 
sin kD 
R.E.=2(1-——), (12) 
kD 
For small values of РС, Eq. (12) reduces to 
(kD)? 
RE лы (13) 
3 


Equations (12) and (13), then, represent the 
ratio of the random эпегру picked up by ап 
ideal dipole писгорћ зе in a free ficld to the 
energy picked up by . non-dircctional pressure 
microphone, provided -he two microphones have 
the same close-up sersitivity. Equation (12) is 
plotted in terms of 85 in Fig. 8. Рог kD=1.9, 
there is no discrimination against distant sounds. 
M the dipole spacing ir 2.3 em, the corresponding 
frequency would be 4.20 c.p.s. 

Since a completely analytical approach to a 
problem is likely to ir solve some rather dubious 
assumptions, an expe: mental check of the noise 
discriminating proper ics of the dipole micro- 
phone seemed desira.;c. There was some con- 
flicting philosophy as to just what our experi- 
ments werc intended со measure. That is, were 


wc trying to compare the performance of micro- 
phones which might have widely differing fre- 
quency characteristics, and which were intended 
to be use! at a variety of distances from the 
mouth? Or, were we to isolate the effect of using 
a dipole pick-up device? Both the construction 
of the dipole microphone and the form the 
analysis had en led us to adopt the second 
point of view. To convert the dipole microphone 
into а non-directional pressure microphone, it 
was necessary mercly to substitute for one of th 
original tubes another tube of the same diamete. 
which was long enough to be acoustically “іп- 
finite." Such a change would affect neither the 
close-up sensitivity nor the frequency response, 
so we decided to measure the response of both 
the normal and converted microphones in a 
random noise field. 

The microphone to be tested was set up in a 
large irregular concrete room which, had a rever- 


beration time of about 13 scconds. Amplified 


thermal noise reproduced by a loudspeaker was 
used to supply the random noise, and the output 


of the microphone was measured over a series of | 


octave bands. The loudspeaker and microphone 
were oriented so that, as far as the horiontal 
plane was concerned, there were no detectable 
directional effects at the microphone position. 
To check the possibility of noise,entering the 
microphone through the walls of the infinite tube, 
two infinite tubes were substituted for the dipole. 
The -output of the microphone with the two 
infinite tubes was recorded وه‎ ۳ 
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pressure ۳۵ 0 
Further checks seemed to indicate that must of 
pi 


the “leakage” noise was reaching the microphone 


diaphvagm through the case walls rather than 
through the tube walls. Figure 9 shows the 
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DIPOLI M 
7 results И 7 these о и es ire 
ments here is, in general, а Irene tow ۱ 
| greater «degree of discrimination for lew fr 
۱ quencies, though the discrimination із not ко 
| great as that ре се analytical The 3200 
| . 6400 c.p.s. hand snows no discrimination at all 
1 which agrees pretty well with the zero dis- 
| crimination frequency of 4500 с p.s. calcul.ted 
for this same model 
" ж Since the noise discrimination measurement 
was carricd out under free ficld conditions, there 
is a legitimate objection that the test conditions 
were not representative of the conditions existing 
4 іп actual usc. Diffraction around the wearer's 
| head had been ignored in the analysis; so as to 
evaluate tentatively the effects of diffraction, the 
۱ experiment described above was repeated with 
a person wearing the microphone in the manner 
| shown in Fig. 1. Although diffraction effects were 
noticeable, they were never more than one or 
| two db. 

In the foregoing analysis, we have assumed 
that the dipole was located very close to the 
source of the desired sound. It is a maiter of 
practical interest, however, to deter ` ^ loss 

| in effective scnsitivity when the dig » far 
| from the source that we can по longer neglect 
the presst:r- "е of its ends. If r is on the same 
| order of m le as D, neither Eq. (8) nor 
Eq. (9) is cable. Let us look once morc at 
о Fig. 6. If 0-0 хе. divide the absolute value 


of Ap from Ед. (7) uy the absolute value of ba 


from Eq. (5) and obtain, eventually, an expres- 
sion which rcpresents am effective loss in sensi- 
tivity. 


From (5) aad (7) if 80, ‘ 


نم[ 3 


Figure 10 shows Ед. (14) plotted in terms of db 
for scveral *alues of kD and for r/D as the 
independent variable. If, for example, the dipole 
should be so far from the source that r/D=0.5, 


[42] 


[2] 


2r/D 
r/D+1 


r/D 
cos D+) 
r/D+1 
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3.5 «№ for most of ци vocc tree Т Of 
course, the loss is greater for low f cs than 
for high 

Од es aans eee an Р, тт = 
Fic. 10 Relative sensitivity as i^ ^ of the di« се 


from the source and of the d 


OTHER APPLICATIONS 
So far we have mentioned only one application 
of the dipole microphone employ ing sound trans- 
mission tubes. If it 
example in a distant talkin 


shouid desirable 


for 


directional characteristics co 


the cosine тур: to cardioid 5; 
of onc tube by an amount c 


spacing. [t might even be ро 


ai to thc 


„е to consiruct 


a microphone in which one tube had an adjust- 
able crook, like a trumpet tuning slide, and thus 
obtain a variety of dirce oral patterns 
The small size of the tubes which can be used 
suggests the additional possibility of appiving 
some form of tube microphone to an acoustic 
: wattmeter, or an impedance measuring device 


where it is desirable to make measurements 
without disturbing the sound field The veloc ty 
component could be measured with some form 
of the dipole microphone, while the pressure 
measuring clement could be a sing!e-tube micro- 
phone with the open end of the tube termina: 
in the appropriate resistance 
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Dear Hearing Aid Distributor: 


20 million people in the United States have deficient hearing. Half of 
these ог 10 million, have losses which warrant the use ofa hearing 218. In 
Spite of this fantastic market, the industry sold a mere 344, 000 new units in 
1962. This is а loss of over 2,000 aids рег month compared to 1961 гла г 
loss of over 4, 000 2185 per month compared to 1960, Great techaical advances 
have been made. Much has been done to popularize hearing aids, Medical 
science has lengthened ошг life span and the future will see а greatly expazded 
potential market. Everything points to the industry selling many.more units, 
but the sales decline... The road-block is "price", 

More people refuse to buy because of price than for all other reasons 
combined. The simple truth is our industry has worked from the beginzing to 
justify high price. Continuing to 121 about the high cost of tooling, engineer- 
ing, research, selling, advertising and servicing will not make the pubiic be- 
liéve it, We will not reverse the present sales trend and make а significant 
break-through saleswise until we can start selling people hearing 2ids at prices 
they are willing to pay. | 


Our industry had its greatest hour when the average retail price was 
about 5200.00. We have gone too far with price. We face а dim future unless 
we return to а price level acceptable to the public. Everyone agrees you must 
operate with a high profit margin and that you could not afford to reduce prices 
by shortening your profit ratio, However, if you could expose yourself to the 
vast market presently opposed to high prices, and do this with 2n improved 
Profit ratio, your profits would increase and the unit sales would quickly re- 
verse the present sales trend, You can do this with VANCO 


eee 


Whenever the word "price" is mentioned, the word "quality" is not far 
behind. ча ту is the most overworked sales word in the industry and it has 
become а state of mind rather than ап indication of value, Мау I suggesta 
thought for your serious consideration? Now, in the silicon transistor era, а 
particular group of components is required to make а good hearing aid, Every 
company making a good 2id buys the same group of parts 2nd buys them from 
the same suppliers. When two aids are compared, both containing the same com- 
ponents, how can one be a quality aid and the other not? We buy nothing bet the 


best grede of components 2nd you can be sure those parts do not work one bit 


This is the time to take quality for granted because all good companies 
1 


S use quality materials and start selling the public something they will buy -- 
"value'', 
Sincerely, 
EARRING AID (пеј > НЧ 
KENT STATE ИИСТАИТУ VANCO Hearing Aids, Inc, 
KENT, OD 41212 А AW 28: 
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During the first half of 1963 industry sales ware less 
than 3 units per person per monih. 


Hundrecs of de 


m 


alers have tole 35 they could sell mer 
aids at lower prices, but refus- to do so because they i 


do not make enough money. 


This is why we are introducing the “MINI-EAR”. The 
lower wholesale price permits you to increase your sales, 


retaining the ecequate mark-up you need for a profitable 
Operation. 


Remember, the "MINI-EAR" is not made es a "price" instrument. It incorporates the latest electronic $ 
achievements made possible by the silicon transistor and the silver oxide battery, It ز‎ : 


second to пспе and offers more "VALUE" to you and your customer than ever | 
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IT WONT COST YOU А CENT ТО TRY THE "MINI. EAR", YOU'LL 82 MIGHTY GLAD YOU DID 
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VANCO HEA ARING AIDS, INC. | ы -oog 
P. С. Box 123 - is 


Clearwater, aida 


Yes, I'd like to: try the new VANCO ۳۸۸۱۵۱2۸ : 


| understand | may return this initial order fo; 
cays if | am nor completely satisfied. 
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1955 Sherwood St. e P.O. Box (Зо Cleanvater 


Ms. Karen Leback 


Cooper, Dunham, Clark, Griffin & Moran 
30 Rockefeller Plaza 
New York, New York 10020 


Dear Ms. Leback: 


The model you have in you 


VANCO INDUSTRI 


Hearing 0 i іхіс ion 


IES, 


Should you require additional information please 


let me near from you. 
Sincerely yours, 
VANCO INDUS 
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Stefan D. V 
Vice Presic 
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Frequency Response Curve of MINI-EAR 
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PLAINTIFF'S 
EXHIBIT 


/ Зо 


а-ә. и‏ ددنت 


MAIC SELECTRONIC | Behind-the-Ear Hearing Aid 


FEATURES 

MEDIUM GAIN AND LOW POWER CONTOURED TO FIT SECURELY 
OUTPUT BEHIND THE EAR 

TELEPHONE PICKUP (OPTIONAL) D M A ' 4 

SEPARATE VOLUME CONTROL mune ых 
AND ON-OFF SWITCH is 

TEMPERATURE STABILIZED PREFORMED TUBING CONNECTOR 


CIRCUITRY PERSPIRATION RESISTANT 
FOUR LO.CUT TONE SELECTORS CONSTRUCTION | 
THREE COMFORTEAR SOUND 

GOVERNORS VERY LOW OPERATING COST 


SPECIFICATIONS 


$41Е RM41GH 
ACOUSTIC GAIN (Maximum): + 53 db 48 db 
ACOUSTIC GAIN (1000 cos): 44db 39 db 
ACOUSTIC GA IN (HAIC) (Maximum) 43 db 38 db 
POWER OUTPUT (Maximum): 117 db 115 db j 
POWER OUTPUT (HAIC) 115 db 113 db ! 
FREQUENCY RANGE (HAIC) 340-4520 cps i 
BATTERY LIFE 420 hrs. 525 hrs | 
PART NO. 315 - MODEL В! TRANSMITTER COMPLETE | 
| 
: 


PART NUMBER 

| BROWN FLESH 
ЗА ۰ ۶ 
316T-A ۰ 

i 6349A 4 
6351۸ 6351 

1 6352А 6352 
6353A 6353 
6235 

і 4779 
RM41GH 
$41E 

i 6335 
6354 
6345 

i ۳ 
6347 


PRECISION TUNED НЕ 


ITEM 
SELECTRONIC | TRANSMITTER 
SELECTRONIC | TRANSMITTER ۱ 
TONE SELECTOR, BLUE 
TONE SELECTOR, YELLOW 
TONE SELECTOR, ORANGE 
TONE SELECTOR, PURPLE 
TUBING CONNECTOR (KIT OF 10) 
EAR PIECE, CLEAR 
BATTERY, MALLORY 
BATTERY, ЕУ: SADY 
RETAINER RING КІГ 
PRESENTATION CASE 
COMFORTEAR SOUND GOVERNO 
COMFORTEAR SOUND GOVERNOR 
COMFORTEAR SOUND GOVERNO 


ARING AID 


ж 


A ж 


Receiver 


— Condenser 
microphone 


Preamplifier 


Beranek FIG. 16:14 
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TERM OF PATENT 
м 


\ Years 


DESIGN ù ў 
РАТЕМТ 


NUMBER 


ITAR. 


pstant t Cramar. = пег ~ a Class 


CLAIMS FOREIGN PR.ORITY 
Country | Оле 


Jesign Group Filed Complete (Date) Serial No. 


JUNE 16, 1969 |17 718 | 


| a ———= 


IF NO CLAIM 15 MADE, CHECK НЕЋЕ [J‏ یووم 


PATENT МО. 


APPLICATION НО. 


HUTCHINGS, KENNETH J. GF SOQUEL, CALIF. | 
a pre. CL. D 14-0) 


Class 


DIVISION OF: 


CI 


Title, of Invention 
ү", КУУУ УУУУ, 
MICROPHONE АМО RECEIVER INSTRUMENT 


COBLINUAT Дов. 
۱۱-۰۰۰۸ о. 


і 328 4۷۲8 


РАТ. МО. LÁ 


ГІ 600۷۲۱۷۱۵۸۲۱۵۷ OF: - ۵ 


$.N. 


Sheet не 

| Send Correspondence to: e 

FLEHR, | HOHBACH , _ TEST, ALBRITTON ANO HERBERT Nd 4 

ЗИ‏ یب 

160 SANSOME ST. р 4 
SAN FRANCISCO; CALIF. 94104 


| Filing Fee 


ШАРАҒА к en CE Mu 
"Pel ВНЕ” ИОНВАСН, TEST, ALBRITTON AND HERBERT Е № 


— Attorney(s) а 1 


(Assistant. Examiner) 


"EXAMINED ANO PASSED FOR ISSUE 


__ JERNARD ANSHER ЩЕ 


ЖҰ» (Primary y Exam ner Оде; ign С ғооо): 


| 
| 
| 
зака АН. 
| 
| 
| 


NOTICE OF ALLOWANCE MAILED 


EXTENSION FEE 
) 


TAS SPACE RESERVED | (THIS SPACE RESERVED) 


/ 
— PARTS OF APPLICATION FILED SEPA EPARATELY | PREPARED FO SSUE 
ж FOR RETENTION LABEL) 


/ 
ut 9 
/ 
/” А 
4 
یج‎ 
РУ af 


| have invented a new, 


| j MICROPHONE AND 


IN THE UNITED STATES PATENT OFFICE 


N 


TO ALL WHOM IT MAY CONCERN: 


BE IT KNOWN that I, KENNETH J. HUTCHINGS, a citizen 


residing in Soquel, California, 


of the United States of America, 


original and ornamental design for 
Com BINED | ' А 
A RECEIVER INSTRUMENT of which the following 15 


a specification, reference being had to the accompanying 


۱ 
! 
| i 
| 
| drawing, 1 forming а part hereof, wherein: ب واب‎ 
шағаны ы 


|| d У $ 
| Con (і, мёд 
үн 1 їз a perspective view of the, MICROPHONE 


| Com дл 42 


tional view of the MICROPHONB 


| ii s 2 is a side eleva 


| Амр RECEIVER INSTRUMENT; 
Com LN ED 
w of the, MICROPHONE 


N 
| AND RECEIVER INSTRUMENT; and 
| plan Combined . 
FIGERE 4 is a top elexational-Vi ew O 


| A 
| АМ AND Желе INSTRUMENT. 
| пар Onn frin 


A Com هم من‎ 59 ы 
for а а AND emer 


The ornamental design 
| ZNSTRUMENT;, outs ЖАТАРДА مه‎ au! ons Ааа. 
em 
N 
У | 


Kenneth J, Hutchings 


| 
| 
| 
| 
! 
| 
| AND RECEIVER INSTRU! | 
! 
| Alen | 
| FIGpRE 3 is aback elevational vie | 
| 


Е yn au ED 


سر 


т 
tj 
3 
H 
+ 

H 
o 


1 | 

: Your petitioner, KENNETH J. HUTCHINGS, a citizen of ! 
the United States of America and resident of Soquel, California, ! 
whose post office address is 3736 Valerea Driv. prays that 


Letters Patent may be granted to hin 


рам Обен (applicant reserving unto himself the 


| 
| 
| 
| 
right to extend the term of this patent before issuance thereof) | 
g. 6 fait A сотамео | 
for the new and original design for, MICROPHONE AND RECEIVER | 


INSTRUMENT as set forth in the following specification. 


And I hereby appoint FLEHR, HOHBACH, TEST, ALBRITTON & 


HERBERT (Registration No. 15,929) of 160 Sansome Street, San 


т] 
ң 


апсізсо, California 94104, my attorneys, wich full power cf 
substitution and revocation, to prosecute this application, to 
make alterations and amendments therein, to receive the patent, 
and to transact all business in the Patent Office connected 


therewith. 


{ | Signed at Saute C, California, thi e 


, 1969. 
Kenneth J. Hutchings ۱ 
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IN THE UNITED STATES PATENT OFFICE 


DECLARATION 


ыы > 


Ра 
” 


ж 
KENNETH J. HUTCHINGS, the above aamed petitioner, 
"i 


declares that he is a citizen of the United States of America, 
and resident of Soquel, California, that he verily believes 
‘himself to be the original, first and sole inventor of the 
design for a MICROPHONE AND RECEIVER INSTRUMENT described 
папа claimed іп the foregoing specification; that he does not 

i 
|i know and does not be'ieve that the same was ever known Or used 


l| before his invention thereof, or patented or described in any 


ii printed publication jn any country before his invention thereof, 
4 


{ 


کے 
пог more than one year prio to tais application, Or in public‏ 
eet‏ 552570 | 
позе or on sale in the Un?:ec States more than one year prior‏ 


-— 

и 

ito this application; that said design has not been patented in 
| 


|any country foreign to the United States on an application 


|| 
| filed by me cr my legal representatives or assigns more than 
if - 


1 ж” ее” 


six months prior to this application; and that no application 


representatives or assigns in any country foreign to the 


United States. 


| 


The undersigned petitioner declares further that 


all statements made herein of his own knowledge are true and 


that all statements made on information and belief are believed 
| to be true; апа further that these statements were made with A | 
| tae knowledge that willful false statements and the lixe so 


|made are punishable р} fine or imprisonment, ог both, under E ў 
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FIG. 3 
INVENTOR. 
KENNETH 4. HUTCHINGS 
222, 2242.44 92-4 
Ab tos 4 Mara" 
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TUE Сонам әсе Ge + ane 


U.S. DEPARTMENT OF COMMERCE иии — 


PATENT OF FICE 
20231 Paper No. "A 


WASHINGTON, О.С. 


in Reply Please Refer To The Following Meiled 


| ЕХАММЕЋ 5 | 
1 ! 
NAME Bernard Ansher 


APPLICANT 


| МІС 
INS 


RO PHONE 


RUMENT | Ar^ 15 453 
1۳ + о ere 


| Flehr, Eohbach, Test, Albritton & Cs vi f 
Herbert 

160 Sansome St., 

San Francisco, Calif. 94104 „4 


Below is a communication from (һе EXAMINER tn charge of сп! 


Commissioner of Patents. 


Y This application has been examined. 
ГТ) Responsive to communication filed i 


A SHORTENED STATUTORY PERIOD FOR RESPONSE TO THIS ACTION I SET TO EXPIRE 


er dU UT. ЛИ MONTHS -DAYS FROM THE DATE OF THIS LETTER. 
The following attachment(s) are part of this action: 


Г Notice of Informal Patent Drawing, PO-948. 


с. [^^ Notice of Informal Patent Application, 4. نا‎ 


77 PO-152. 
Summary of Action 


/ н А 
ара рте sented tor examination. 


J. а о Lotte tii متس تم وان‎ are allowed. 


would be allowable if amended as indicated. 


are rejected. 


are objected to 


A 


6. С Claims are subject to restriction or election requirement. 


T Claims are withdrawn from consideration 


со 


С Since this application appears to be іп conditior 
closed іп accordance with 


secutionas to the 5 


1935 C.D. 11, 453, ОС. 213 


Since it appears that a liscussion with 
ced 


whereby the application may 5e 


p 
phone the representative within about 2 


10. C7 This action is made final 


ў a. [Kj Notice of References Cited, РО-892. b. 


In view of the 
Volume 860 No. 4) dated March 
Applicant is advised 
to change all broken lines 


Also the fragmentary 


BAnsher:ac 
Area Code 703 


557-2172 


Design Patent 


ends should 


ndis 


BERNARD ANSHER 


EXAMINE 


“FOREIGN REFERENCE 


wf ^ ATE COUNTRY 


| | | ! i 
OTHER REFERENCES lindude author. но 


207% pertinent poses, etc 


Checa wre if foreign exchenge 


һ $ 
4 ( 
21 CZ | 


IN THE UNITED STATES PATENT OFFICE 
In re application of: 


KENNETH J. HUTCHINGS 


Filed: 16 June 1969 


For: MICROPHONE & RECIEVER INSTRUMENT 


) 

Serial No.: D 17,718 ) 
ј ) 

| 

) 


San Francisco, California 
December 3, 1969 
PETITION FOR RETROACTIVE LICENSE 
The Commissioner of Patents 
Washington, D.C. 20231 
Sir: 
This is a petition for the grant of a retroactive 
license under the provisions of 35 USC 184. 
The above-identified design application has been 
inadvertently forwarded for filing abroad without an 
export license under the provisions of 35 USC 184. 
The above application does not disclose an invention 
місһіп the scope of 35 USC 181. 


Affidavits of Aldo J. Test, Esq. and Randee C. Seiger 


id m 


те м» 


а 


are attached explaining the circumstances which caused the failur 


to obtain a license prior to forwarding the design applications 


~a / — 
со/Сапада, France, Germany, Great Britain, Japan and Sweden | 
uma 


for filing. 
It is requested that in view of the circumstances set 


forth іп the accompanying affidavits, that applicant be granted 


APPROVED KECOMMENDEŬ 
U. S. Patent Offi: 


4 
^ ^ 4 j ~i 
мы” ۳ 


JAN ? 1970 =>" 
bm, Cad 
и БЕУ? Sceurity Group 
DEPUTY SECURITY С: сетует & RET! 


- ] - 


a License retroactive to November 


۱ сі 
the tira 


п applications to 


of Conventio 


for filing. 
Respectively su itted 


FLEHR, HOHBACH, TEST, 
ALBRITTON & HERBERT 
Attorneys for АРР icant 
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7 ІМ THE UNITED STATES PATENT OFFICE 
P" In re application of ) 
KENNETH J. HUTCHINGS ) 

Serial Хо. D 17,718 ) 

Filed: 16 June 1999 ј 

For: MICROPHONE AND RECEIVER INSTRUMENT 


SERENA TEE аай 


AFFIDAVIT 
STATE OF CALIFORNIA ) 
CITY & ) 
COUNTY OF SAN FRANCISCO ) 


ss 


I, ALDO J. TEST, being duly sworn, hereby state that: 


| 1. Таш а partner іп the firm of Flehr, Hohbach, 


Test, Albritton, & Herbert, attorneys of record in the above- 


entitled application. 
2. The practice of the firm has always involved a 


substantial amount of foreign work, including the preparation 


and filing of foreign patent and trademark applications, and 


maintenance of records with respect to foreign taxes, 


etc. regarding same. Substantially all of this work is done 


directly through agents in the various foreign countries 


{involved in contrast to hand 


firms specializing in foreign practice. 


f the volume of foreign work, it was 


3. Because о 


necessary to set up а Foreign Department about 1956 with a 


secretary in charge. This secretary ts instructed on and 


handles all phases of foreign application work, including 


С 184 when 


obtaining export licenses in compliance with 35 US 


required. 


4. Mrs. Randee Seiger took charge of the Foreign 


~ 


Department about June 1969. She was given training by Mrs. 


Eloise Dana who had been in charge of the Foreign Department 


annuities, 


ling the applications through Americ 


ма ок ов во c? ше | 


УЧИ JD nid 


у 
| 
рага 


۸۵08615 ONLY 


U. 5. DEPARTMENT OF COMMERCE 


All commencatoms ۵ the 
алмаймын аа 


Pp one P oe eee 


М perm vu d уп Tromanitiag пуме Trees то "те гота тоа wren ргәре'' <-> 
А کس‎ о ! ане Жане „е. ZEE 247222 P cds 


at an earlier date. Mrs. Dana continues to give advice and 
~ | ћејр аз пеедед. 
5. Мг. Paul D. Fiehr and myself are the partners 
responsible for the Foreizn Department. 
6. Mrs. Seiger is an efficient and competent | 
| secretary and has handled the Foreign Department іп а 
| satisfactory manner. 
| 7. Оп September 12, 1969, I dictated, igned апа 
! 
sent а letter to the assignee of спе above-entitled application, 
a copy of which is attached hereto as Exhibit A, advising that | 
| the Convention period for filing corresponding foreign | 
applications would expire on December 16, 1969. This is in 
accordance with our normal, customary procedure in which the 
| attorney respensible for a particular client's work writes 
| а so-called "Convention" letter to call attention to the 
| necessity of filing corresponding foreign applications prior 


to expiration of the Convention period. 


assignee, Pacific Plantronics, Inc., by letter to me of October 


9, 1969, authorized the filing of corresponding applicatíons 


|| in Great Britain, Canada, Sweden, Germany, France and Spain. A 

copy of the authorization letter is attached hereto as Exhibit B. 
9. The letter was referred to Mrs. Seiger who was 

instructed to file corresponding applications in the listed 


countries. ТЕ was assumed that Mrs. Seig.- would take steps 


| 
| 
| 
| 
to obtain the required export license and prepare the necessary | 
papers as customarily done by the Foreign- Department. | 

| 10. Convention applications were mailed to our 
| firm's foreign associates in the noted countries. | 
i 11. It has now come to my attention that Mrs. Seiger | 
| 


failed to obtain an export License pursuant со 35 USC 184. 


12. Upon investigation, I found that this was the e 


| 
= 2 = | 
| 
| 
| 
| 


1 |. 8. Responsive to the "Convention" letter, the 


\ ۱ 2 4. 
tor ی‎ vr. a <° |° trammitting issue Fees to the Patent Omice, When properly completed 4 may be used ^ leu of o formal Ironymintol 


I айы сам дама тайы айы салы селе те дилери ти n Ды 


кат” ке ог 107 


desien application processed by Mrs. Seiger and that it was | 

|, Mrs. Seiger's understanding that export licenses were only | 
necessary іп connection with ап application for utility patents, | 
in which the Convention period 19 one year and that design | 
patent applications, having a six month Convencion period, | 
were treated іп the same manner as trademark applications | 
filed under the International Convention where a License is | 
not required. | 

13. Аз stated above, Mrs. Seiger is а competent 
and efficient secretary. She at по time has failed to obtain 
a license when required in connection with utility patent 
applications. 

14. Therefore, to the best of my knowledge and 


belief, the failure to obtain the required license ín this 


instance was due to inadvertence and was not intentional. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


| ۹ 
| 
| 
Subscribed and sworn to before me | 
7 | 
1 
| 


| this 3rd day of December 19 69. 
И 

li 

| 

|; : Ar fgg 6 723%, > NE" oil 

|| / Notary P 1c у 

|| / 

| 

h PP UNES. та 


| 

| 

| 

| 

3 | 
My Commission Expires Aug. 1604, 1971 | 
| 

| 

| 

| 

i 

| 


! 
سا 
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ЕХНІВІТ А 


September 12, 1969 


Pacific Plantronics, Inc. 
P. б, Box 633 
Santa Cruz СА 95060 


Attention: Mr. William Н. Schaumberg 


Re: HUTCHINGS Design Application 
for MICROPHONE AND RECEIVER 
INSTRUMENT - Serial No. 17,718 
Filed June 16, 1969 
Our File DA-24547 


Dear Bill: 


The six month Convention period for filing foreign 
applications corresponding to the above will expire on 
December 16, 1969. This means that any foreign applications 
must be filed by then in order to receive a priority date 
as of the date of filing in the United States. 


In the event you are interested in such appli- 
cations, please let us have your authorization by about 
October 15, 1969. If we have not heard from you by that 
time, we will assume that you are not interested in filing 
corresponding foreign applications at this time. 


Very tru’ ` yours, 


FLEHR, НОНВАСН, TEST, 
ALBRITTON & HERBERT 


Aldo J. Test 


= SS ln Ке гаи 
N 


۶۶۱ BOX мо. 635 
cruz. CALIF 95060 
ME (406! 426-5858 


Flehr, Hohbach, Test, Albritton & Herbert 
94104 


160 Sansome Street 
San Francisco, California 


Attention: Mr. Aldo J. Test 


Re: Hu.chings Design Application for 
Microphone and Receiver Instru 
Serial No. 17,718, Filed June 16, 
Your File DA-24547 


Dear Al: 


Please file foreign applicati 


Sweden, Germany, France, and Japan. 
Very truly yours, 


WHS img 


. wherever communications are imprt 


W. H. Schaumberg 
Chief Engineer 


сл 
со 


nent - 
1969 


ons of the above in Great 


PACIFIC PLANTRONICS, INC. 


Lh a 
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Britain, Canada, 
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ІМ THE UNITED STATES PATENT OFFICE 
In re application of 


KENNETH J. HUTCHINGS 


Serial No. D 17,718 
Filed: 16 June 1969 


For: MICROPHONE & RECEIVER INSTRUMENT 


МММ ee ee 


ATFIDAVII 


STATE OF CALIFORNIA ) 
CITY & ) 
COUNTY OF SAN FRANCISCO ) 


55 


I, RANDEE С. SEIGER, being duly sworn, hereby state 
thac: 


1. І am employed as a secretary in the firm of 
Flehr, Hohbach, Test, Albritton, & Herbert, attorneys of 
record in the above-entitled application, from June 20, 1969 


to the present. 


mh 


2. I was hired to assume the responsibility о 
processing foreign patent and trademark applications and 
amendments thereto, through various foreign agents. This is 
known as the Foreign Department of the firm. 

3. Іп connection with my duties, I learned of the 
requirement for an export license for filing a foreign utility 
patent application before the expiration of six months. It 
was my belief that design applications, having a six-month 
Convention period, were of necessity filed within six months of 
the date of the United States application and therefore exempt 
from the requirement of an export license. I had not processed 
any design applications previous СО the fareign applications 
based on the above and di? seek instruction as to the proper 
forms and papers required by each foreign country involved. 


The necessity of an export license, however, was not discussed. 


' 
r^ 
L] 


== tma 


1 I have read the affidavit of Aldo J. Test, Esq., 


+. 


stated therein are 


=== 


of my knowledge Сге facts 


and to the best 


true. 

5. Applications for design 9 based on the | 1 
above were forwarded to agents in Canada, France, Germany, i Д 
Great Britain, Japan and Sweden оп or about November 18, 1969, | 
for filing before expiration of the Convention period. 


6. Since the Convention period will expire on 


December 16, 1969, it is believed that corresponding foreign | 
applications have been filed by our associates in the Listed 


countries. 
ionally forwarded | 


7. І inadvertently and unintent 


the papers without making application for an export license. 


| у 
Randee C. Seliger 


Subscribed and sworn to before me 


м 
- 
Mo 
[e] 
wW 
. 


песет 
Deceme 


this 3rd day of 


ИИ ey saan 


Notary Public 


597% 008. VTDSON 


c i Aug. 100, 1971 


My 
My Comuussy.. Lzpgecá aug 
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ТО ALL WHOM IT MAY CONCERN: 


BE IT KNOWN that I, KENNETH J. 


THE UNITED STATES PATENT 


РБ СБ е реа. 


N 


HUTCHINGS, a citizen 


of the United States of America, residing in Soquel, California, 


have invented a new, original and ornamental design for 


a MICROPHONE AND RECEIVER INSTRUMENT of which the following is 


drawing, forming a part hereof, wherein: 


PIGURE 1 is a perspective view 


AND RECZIVZR INSTRUMENT; 


PIGURE 2 із a side elevational 


AND RECEIVER INSTRUMENT; 


PIGURE 3 is a back elevational 


< AND RECEIVER INSTRUMENT; and 


H a specification, reference being had to the accompanying 


view of the MICROPHONZ 


view of the MICROPHONE 


FIGURE 4 is а top elevational view of the MICROPHONE 


AND RECEIVER I 3TRUMENT. 


I CLAIM: 


The ornamental design for a MICROPHONE AND RECZIVER 


INSTRUMENT. 
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Roanwell Acoustics Laboratory Report 
of Nov. 8, 1962 
"Analysis of Plantronics Headsets" 


"The Plantronics MS-50 headset microphone 
тау well be one of the 


first of a new generation of headsets... 


"It seems that Plantronics has come up 
with a combination of 


user comfort, 

low weight, 

high versatility, and 
adequate voice transmission 


which has gained them appreciable 
acceptance (Project Mercury) in a relatively 
short time” 
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COMPLETE SPECIFICATION 2- 


Improvements in or relating to Operator's Telephone Headdets*! J. 


We, STANDARD TELEPHONES AND CABLES 
Luur, a British Cempan:, of Connaught 
Hou:e, 63 Aldwych, London, W.C.2, England, 
do hereby declare the invention, for which we 

5 pray that a patent may be granted to us, and 
the method by which it is to be performed, to 
be particularly described in and by the follow- 
ing statement: — 

This invention relates to operators’ telephone 

10 headsets. According to one aspect of the inven- 
tion, there is provided an operator's telephone 
headset comprising an acoustic wave trans- 
mission column which is adapted to pass 
acoustic waves from the mouth towards a teie- 

15 phone transmitter carried by a headband, and 

which includes а detachable and rotatable horn 
carried by the transmitter casing. 

According to another aspect of the invention, 
there is provided an operator s telephone head- 
20 set comprising an acoustic wave transmission 

column for passing acoustic waves from the 
atmosphere towards the telephone transmitter 
which is carried by a headband, the column 
including a curved horn terminating at its 

25 smaller end in a cylindrical collar, which forms 
а push-üt with a cylindrical connecting-piece 
terminating an acoustic channel extending from 
the transmutter casing. The cylindrical collar 
being capable of rotation on the connecting- 

30 piece. 

. Тһе invention will now be described with 
reference to the accompanying drawings in 
which: — 

Fig. 1 is a general view of the set, 

35  Fig.2 shows the set partly dismantied, 

Fig. 3 shows parts of the set after further 
dismantling. 

Referring to Figs. 1—3, the transmitter 
assembly 1 and the receiver assembly 2 are 

40 carried by 2 base 3 and held in position by a 
flexible «лар 4. A cover 5 encioses both 
assemLues. А pad 6 is carrie? by a headband 
7 mounted by means of a ball ۶ on the cover 5. 
An exponential horn 9 terminates in a collar 10 

45 mounted on a connecting piece 11. The coa- 
necting piece 11 із adjustably mounted on an 


[Price 3s. 62.) 


angle-piece 12 which is rotatably mounted on 
the base 3. The leads to the transmitter and 
receiver are carried in a cord 13 which passes 
through an aperture in the cover 5. 

The angle piece 12 
180° from the position shown in t! 
The соЦаг 10 of the horn Э сап гс 
the connecting piece 11. By rotating the angle 
piece 12 and the horn 9 through 180° the se: 55 
may be worn with equal convenience on either 
ear. The connecting piece 11 engages the 
angle-piece 12 in a flexible joint which permits 
the position of the horn 9 to be adjusted to 
suit the user. А ball-and-socker joint is used to 60 
connect the headband 7 to the cover 5 at the 
aperture 54. The connection at this joint is 
therefore also adjustable The angle piece 12 
is mounted on the base 3 below the receiver 
assembly 2. By moving the base 3 penduium 65 
fashion about the ball-and-socket joint, the 
angle-piece 12 can be moved forward of or 
behind a vertical line passing through the 
centre of the receiver assembly 2. [n this way 
the set can be adjusted to suit the distance 70 
between the ear and the mouth of any par- 
ucular user. 

The cover 5 is held to the base 3 by a lug 
14, which engages with a stud 15, and by two 
screws 16. The head of each screw 16 is 75 
accommodated in 3 recess 17 on the outer sur- 
face of the cover 5. The shank of the screw 16 


can de rotate 


А 
atea 


жі a hole 19 tapped in a ring 20, which is 80 
attached (Һе base 3 by a number of studs 21. 
The heads of the studs 21 are expanded rivet- 
fashion to hoid the ring 20. 

The studs 21 have a ledge 22 on thc i 
surface. The receiver asscmbiy 2 rests on 
ledges. ‘Fhe receiver assembiy 
position by the flexible strap 4 whi 
to th 
tapped holes 24. 
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To carry the transmitter assembly 1, two 
pillars 28, cach with a ledge 29, are provided 
on the base 3. A third ledge 30 is also pro- 
vided for this purpose. The ledge 30 is part 

5 of the outer surface of 3 hollow column 3] 
which is formed integrally with the base 3. 
The hollow core of the column 31 acts as part 
of the acoustic channel 39 leading from the 
horn 9. A hole 32 is provided in the column 

10 3l ata position which is suited to the position 
of the microphone in the transmitter assembly 
l The hole 32 is surrounded by a rim 58 
which serves as a seating for a polyvinyl- 
chloride washer (пос shown) or similar resilient 

15 member which ensures an acoustically tight 
joint, when the transmitter assembly is in posi- 
tion. At the foot of the column 3: х ° 
із held by two screws 34, the heads Jf : 
are expanded rivet-fashion. The inset 33 ca. 

20 a tapped hole 35. Thet ansmitter assem. 

l is held in position by the strap 4, the lowe: 
portion of which is secured by a screw 36 
which passes through a hole 37 in the strap 4 
to engzge in the tapped hole 35 of the inset 33. 

22 When the screw 36 is tight, the strap 4 boids 
th ‘ransmitrer assembly 1 with sufficicat force 
to ensure a substantially acoustically tight joint 
at the hole 32. To assist in making a tight 
joint, a washer (not shown) is provided at the 

30 hole 32. To isolate the transmitter assem^ly 
acoustically from the base 3, the transmitter 
assembly carries an annular cushion (not 
shown) which bears on the ledges 29, 30. The 
transmutter assembly 1 has гео terminals 38 to 

35 which the cord 13 15 connected. 

By undoing the appropriate screws 23, 36, 
Ше transmitter assembly 1 and the receiver 
assembly 2 can be removed from the base 3 
independently of each other. 

40 The horn 9 is connected to the base 3 by the 
connecting piece 11 and the angle-piece 12. 
Each piece has a hollow central bore forming 
part of acoustic channel 39 connecting the 
Dorn 9 to the microphone of thr transmitter 

43 assembly 1. The comnecung piece 11 and the 
angle-piece 12 are held in their working posi- 
tions by a helical spring (not shown) which is 
accommodated within the acoustic channel 39. 
One end oí the spring is anchored to a cap 40 

50 provided at the top of the column 31, a poly- 
thene washer 57 being provided between the 
сар 40 and the column 3! to ensure an 
acoustically tight joint. The other end of the 
Spring is anchored to a washer 41 at the outer 

55 end of the connecting piece 11. The tension 
of the spring keeps the connecting piece 11 
and the angle-piece 12 in position. Within фе 
angle-piece 12, the acoustic channel 39 is com- 
posed on straight bores. If a uniformly curved 

60 bore is used, the spring acquires a bias result- 
ing in an uneven action of the joint between 
the connecting piece 11 and the angle-piece 12 
and in a reduction of pressure at one side of 
the joint between the angle-piece 12 and the 

65 base 3 to a value insufficient to keep the joint 


= — —— 
acoustically tight. The horn 9 is held in posi- 
поп by thc friction between its collar 10 and 
the connecting picce 11 which the collar 10 
fits closely. The presence of the spring within 
the acoustic channel 39 gives rise to acoustic 70 
damping and reduces the ampi:tude of stand- 


108 waves which occur at certain frequencies. 
The bearing surface of the angle-picce 12 
against the base is provided with two cams 42 
set 180° apart. The cams 42 е 22265 with two 75 
recesses (not shown) provided at the foot of the 
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à { 
column 31 in rhe base 3. Т} е angle-picce | 
has therefore t ons, 130" apar 
in relation to the base 3, in each of which th 
Cams 42 engage in the recesses. A small clear- 80 
ance is allowed berween the tops of the cams 
42 and the bottoms of- the recesses. This 

“ures that the pull-action of the spr 
әкеп by the main bearing suríaces of 
angie-piece 12 and of the base 
a substantially acoustically tight joint. The 
angle-piece 12 is provided with a fin 43, which 
Comes into contact with the outer surface of 
the base 3 if an attempt 5 made to rotate of 
the angle-piece 12 beyond 180° from the posi- 90 
tion shown in the drawings. Тһе face of the 
fin 43 which comes into contact with the sur- 
face of the base 3 is so inclined that, if rotation 
15 conunued beyond 180°, the 28816-21666 12 is 
forced downward against the action of the 94 
helical spring in the acoustic channel 39. Ti. 
check action thereby o^tained is gradual and 
less likely to give rise (0 breakages than the 
positive acuon of a buffer stop. The check 
acuon also serves to discourage continuous 100 
rotation of the angle-piece 12 in one direction 
and to prevent the deleterious effect on the 
Spring which such rotation would have 

The other end of the angie-piece 12, is in- 
dented to provide a seating 59 for a polythene 105 
washer 60. The seating 59 and the outer sur- 
face 61 of the washer 60 are in the shape of the 
frustrum of а cone. The inner surface 44 of 
the washer 60 is part of a sphere. 

Uader the influence of the helical spring, the 110 
connecting piece 11 beds against the suriace 
44 of the washer 60 and provides а substan- 
tially acoustically tight joint oerween the angie- 
piece 12 and the connecting piece 11. ۰ 

Ас one end of the connecting piece 11 is з 119 
surface 45 which bears on the Surface 4+ of 
the washer 60. The surface 45 is formed fror 
а hemisphere, pare of which is Cut a" ay for the 
acoustic channel 39. Tp- joint between the 
connecting piece 11 and the angle-piece 12 can 120 
therefore function as a bail-and-socket joint 
while remaining substantially acoustically ¢ ght. 
The angle of the horn 9, which depends on the 
position of the connecting piece 11, can there- 
fore be varied withour impairing ще ейсепсу 125 
of the acoustic channe! 39. 

The surface $5 terminates in a shoulder 
At the other end of the connectin 
a flat bearing surface 47 for the 
washer 48, which is held in positi 
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action of the spring (not shown) оп the washer 
41. 

The exponential horn 9 is made of nylon 

which will regain its shape after accidental 
deformation. The shape of the horn 9 is deter- 
mined by the type of microphone used in the 
G2nsmitier assembly | and is such as to give 
increasing efficiency above the frequency at 
which the efficiency of the mircophone begins 
to decrease. The horn 9 has a collar 10 enclos- 
ing a hollow brass inset which fits on to the 
connecting piece 11 and abuts the shoulder 46. 
The collar 10 and the connecting-piece 11 are 
dimensioned to give a push-fic The action of 
the spring tends to make the connecting-piece 
11 barrel shaped and so ensures adequate fric- 
tional contact. The joint is made acoustically 
tight by the washer 48. 
The washers 48, 57 and 60 are made of poly- 
thene which has approximately the same co- 
efficient of friction under static and moving 
conditions. The .position of the born 9 can 
therefore be varied without jerks. 

On the inside of the cover 5 an inset 49, 
in the shape of a hollow square is carried by 
four studs 50, the heads of which are expanded 
rivet-fashion. A V-piece 51 is carried on the 
inset 49 by two screws 52. Ar the apex of the 
V is a socket 53 v nich receives the ball 8 of the 
beadband 7 which penetrates the cover 5 at 
the aperture 54. Тһе V-piece 51 is resilient 
and forces the ball 8 into contact rrith another 
*ocket (not shown) on the inner surface of the 
cower 5. The inset 49 clamps a piece of soft 
material 55 against the inner surface of the 
cover 5. The piece of soft material 55 pre- 
vents the entry of dust through the aperture 54. 
A short length of fine cord 56 is tied at one end 


to the inset 49 and at the other end to the 
cord 13, to act as a stain cord. 

By using the construction де“. above, 
it is possible to effect an 2рргесіаь. uction 


in the weight of the operator’s teleri.cut head- 
set. While conventional sets may weigh as 
much as 15} ozs, 2 set constructed as described 
above weighs only 4 ozs. 

What we claim із:-- 

1. An operator’s t опе headset compris- 
ing ап acoustic wav transmission column 
which is adapted со pass acoustic waves from 
the mouth towards a telephone transmitter 
carried by a headband and which includes a 
detachable and rotatable born carried by the. 
transmitter casing. 

2. An operator's telephone headset compris- 
ing an acoustic wave transmission column, for 
passing acoustic waves from the atmosphere 
towards the telephone transmitter which is 
carried by a headband, the column including 
а curved horn terminating at its smaller end in 
a cylindrical collar, which forms a push-fit 
with a cylindrical connecting-piece terminating 


Leamington Spa: Printed for Her Majesty's S 
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Southampton Buildings, London, ۱ /.С.2, from w 
copies may be obtained. 


896 


an acoustic channel extending from the trans- 
mutter casing, the cylindrical collar being 
capable of rotation on the ccanccting-pizce 

3. An operator's telephone hcadst comprising 
an acoustic wave transmission column as 
claimed in Claim 2, wherein the cylindrical 
connecting-piece is carricd by an angle-picce, is 
separate from the transmitter casing, and is 
carried thercby and held thereto by a helical 
spring which passes through the connecting- 
picce, the angle-piece and a passage in the trans- 
mutter casing, and which is anchored at both 
ends. 
‚ 4. Ап operator’s telephone headset compris- 
ing an acoustic wave transmission column as 
claimed in Claim 3, wherein the angle-piece 


terminates in cam-extensions, which engage in 
complementary cam-recesses at the end of th 
passage in the transmitter casing; so that the 
knee-joint can be rotated between two positions 
180° apart, in each of which positions the cam- 
extensions and the cam-recesses are in engage- 
ment, movement between said positions being 
possible by rotating said angle-piece around 
the axis of said passage in the transmitter cas- 
ing and disengaging said cam-extensions and 
cam-recesses ^ ring .огапоп. 

5. An operator's геіерћог.: headset compris- 
ing an 260506 wave transmission column as 
claimed in Claim 3, wherein the angle-piece 
carries а fin having an inclined face so sloped as 
to oppose rotation of the angie-piece between 
said two positions via one half-circle, and 
thereby to prevent е internal helical sprin 
being continuously wound in tbe same direc- 
uon. 

6. An operator's telephone headset compris- 
ing an acoustic wave transmission column as 
Claimed in Claim 5, wherein the acoustic 
passage in the angle-piec: bas a sharp гига to 
prevent imparting a bias to the helical spring, 
which wouid impair the action of the spring. 

7. An operator's telephone headset compris 
ing an acoustic wave transmission column 25 
claimed in any of Claims 3—6, whereia the 
cylindrical connecting-piece bas a rounded 
termunauion at one end, said t mination engag- 
ing а co-operating recess at the end of the 
angle-piece, to form а ball and socket joint. 

8. An cnerator’s telephone headset compris- 
ing за acoustic wave transmission column as 
claimed in Claim 7, wherein the other end of 
the cylindrical conn g Carriers а 
resilient washer, held in place and compressed 
by a rigid washer, to which one end of the 
helical spring in achored, said resilient washer 
constituting зп acoustic seal between the horn 
collar and the connecting-piece 
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Aldo J. Test, Esa. 

Flehr, Hokbach, Test, Albritton & Herbert 
160 Sansome Street 

San Francisco, California 94104 


Re: Your file I-25014 - Our О.Р. 890 
Re: Your file 1-25014 - Our О.Р, 890 


Dear Mr. Test: 


n 


Your letter of June 13, directed to the attent 
r Corporation, has 


te 
Mr. Richard W. Howell, President of Roanwell 
been referred to me for reply. 


We have had previous corresponderice with counsel for Pacific 
Plantronics, Inc., regarding this patent. Our position has 
been rather clearly set forth in my letter of August 19, 1965 
to Jonn P. Austin, Esq., а сору of which is enclosed 


I do not see that the matter requires any further opinion or 
assurances from either me or my client. 


Very truly yours, 
Lester W. Clark 

WC:CE 

Ene. 


P.S. After checking the Model 61A Head Set, I cannot understand | 


how you are reading any claim of Larkin patent No, 3,284,556 
on that head set, 
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ско | Plaintiff, ) 
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% ! ROANWELL CORPORATION, ) 
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ROANWELL 
CORPORATION 


' MODEL К-7ОА 
LIGHT WEIGHT 
TELEPHONE OPERATORS’ 


~- 4 _____ћ HEADSET 


saath sth на 


қ 4 
Transducers Meet Telephone Industry Standards of Quality 
Behind-the-Ear Design Offers Comfort and Lightness 


manufactured by Roanwell, has wide applications including PBX and other 


consule operations. 


The transducers employed in tbe R-70A are characterized by high resistance | 
to shock, low distortion and light weight. The adherencs of the R-70A й 
transducers to telephone qualit, standards distinguishes this model бот 


competiive headsets of a similar design. 


The R-/0A is supplied with five flexible ear inserts of varying sizes. The 
select.on of ear inserts s i nc d to provide each operator with -s 


comfortable a fit as poss. 


Several electronic amplifier options are available, cach housed in the R-70A 
plug assembly. Features include elimination of background noise and gain 


Model R-70A behine Зе-езі telephone operators’ headset, designed and 1 


| à; T A^ 
compensation over a wide range of operating voltage and input Соч ) 


signal conditions. 
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ү ROANWELL CORPORATION 180 Verick Street, New York, МУ. 10014. » Tel: (212) 989-1‏ 
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DYNAMIC NOISE-CANCELING 
MICROPHONE 
MODEL RM-33 


DESCRIPTION 


The Reanwell Model RM-33 Microphone is a close talking, noise-canceling, dynamic 
(moving coil) microphone. Its military version is Microphone M-33A, AIC (USAFI. 


As depicted above, the microphone is designed to be used оп various headset and 
helmet assemblies in high ambient noise level areas. The voice tube (1) allows the 
dynamic microphone elemer.t (2) to be placed away from the user's lips withou` loss of 
the voice signal. The boom mounting arrangement (3) is ideal for use in those сот- 


“munication systems that necessitate the operator to have free hands. 


This microphone differs from its predecessor (Microphone M-33 AIC) in that its cordset 
(4) is removable. The cordset is equipped with two Roanwell Model RPL-173(32) mini- 
ature plugs (5) (military type Џ-173: 0) which are described more fully in Data Sheet 
DS-32. Either end of the cord may be inserted into the microphone case (6) which has 
a receptacle similar to the U-179. U Receptacle. 
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Е.Е отит жы қамт с үүт тишти” ты __- 


— 


i Koanwell то 
DYNAMIC NOISZ-CANCELING _ 77%: | 
| MICROPHONE و‎ | 
MODEL RM-33 N 
TECHNICAL DATA -- «V ورپ‎ =, 
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Sensitivity -47 db re 1 mv/dyne/cm: 
Frequency Range | 200 cps to 5000 <ps 
Noise-Cancellation Approximately 20 db over entire frequency range 
Output Impedance 1.7 ohms 
Harmonic Distortion | ` Less than 1% at normal speech levels 
Directivity Close talking; noise-canceling 
2 conductor; 13 inches long 
7 U-173/U miniature plug [one at each end of cord) 
732 ot. 
MIL-M.9239 (USAF) 
_10300 oO 


Testing Specification | 


Roanwell Fart Number 
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Жоаееве 05-41 
DYNAMIC NOISE-CANCELING 


қ . MICROPHONE ASSEMBLY 
MODEL R3M-87(41) 


|. ©) DESCRIPTION г 


Roanwell Model R8M-87(41) Microphone Assembly is a close talking, dynamic, noise-canceling, boom- 
mounted microphone. Its military version is Microphone, Dynamic M-87/AiC. 


The АВМ-87(41) is designed for use on a headband type headset at low altitudes cr for use in a 
full pressure type oxygen helmet at high altitudes. lts relatively wide, distortion free, frequency range 
and excellent noise canceling qualities provide communication of high intelligibility under adverse 
high ambient noise corditions. The microphone is a small, light weight unit that measures 2 
inches long, | inch wide and 11/16 inch thick. Without the cordset and mounting boom, it weighs only 
۰ 22 grams. The case (1) is molded from gray high-impact thermoplastic. A thin membrane (2) covers 
each of the two grids [one each front and back}. The membrane serves both as a breathblast shield 
and as a seal to prevent the entrance of moisture and dust into the microphone. A removable guard 
(3) of gray colored plastic fits snugly over the mouth-piece to protect the moisture barrier membranes. 


The RBM-87(41) is equipped with a stainless steel wire boom (4) for assembly to verious headsets. The 


microphone in front of the user's lips. An additional hinge joint (6) permits the microphone to be 
swung away from the face. 


~-The cordset contains two bunch-stranded, tinned cadmium bronze wire conductors insulated with Tef- 
lon and jacketed by а black nylon braid. The cordset (7) is approximately six inches long and is 
terminated at each end with Roanwell Model RPL-i73(32) Miniature Connector. ther connector 
(8) may be inserted into the microphone receptacle. When connected with the microphone, two соп- 
tact screws in the microphone receptacle hold the connector contacts firmly in glace to ass re minimum 
contact resistance and to preclude accidental disconnect. The RPL-172(32) Miniature Connector is 
۱ covered in Data Sheet 05-32. 


| microphone із attached to the boom by a friction joint (5) which allows proper positioning of the 
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DYNAMIC NOISE-CANCELING MICROPHONE 
MODEL RBM-87(41) 


k 
Roanwell Д 
5 
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‘TECHNICAL DATA 


ENT ia SENSITIVITY E | -72 db ге Imw/newton/m? (10 dynes/cm-]- | 


FREQUENCY RANGE | 200— 5000 CPS 
NOISE-CANCELATION 


— 


Noise-cancelation feature permits transmission of | ұ 


intelligible speech іп а 120 db ambient noise field. 
OUTPUT IMPEDANCE 3.5 Ohms 


| 
—— —— 
HARMONIC DISTORTION | Less than 1% at normal voice levels (about 93 db} | 


Bidirectional 


CORDAGE | 2 conductors; 6 inches iong (approzimaetly} | 

К - «|. TERMINATION RPL-173(32) Miniature Plug (опе at each end of | 
| cord) Military Type U-173/U | 

WEIGHT E | 22 grams (less boom and cordset) | 

TESTING SPECIFICATION | Roanwell No. 3136 ог MIL-M-26542(1] | 

ROANWELL PART NUMBER | 10689 ары 
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DYNAMIC EARPHONE ELEMENT 
MODEL RH-143R 
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DESCRIPTION 


The Roanwell Model RH-143R Earphone Element is a lightweight, dynamic (moving coil) 
unit designed for use primarily in headset (as shown above) and helmet assemblies. 
Its military version is Earphone H-143, AIC (USAF), which replaces USAF ۵ 
Receiver H-79 ‘AIC (See Data Sheet 05-30) in most military epplications. 


This earphone provides a high output with substantially reduced weight and its rugged 
construction permits adherence +۵ the stringent requirements of USAF Specification 
MIL-E-25670, assuring dependable operation and long life under the most severe con- 


ditions. 


ІН altitude compensating design results in uniform output, independent of air pressure, 
and neither th efficiency nor lite of the earphone is adversely affected by prolonged 
exposure to humidity or temperature extremes, The specially designed diapnragm, with 

| " self-supporting voice сой, is protected by a contcured guard against shock and explosive 
decompression. Locking screws are used in the terminal block for minimum contact 
resistance. 
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Roanuell 
DYNAMIC EARPHONE ELEMENT 
MODEL RH-143R 
TECHNICAL DATA 


105 db at 1000 cps re O db .0002 
дупез/ ст: with input of 1 mw 


“100 cps to 5500 сре ^ 


Less than 3°/, with 100 mw applied 
Less than 35 grams 


MIL-E-25670 (USA 


. ! 
у : ۰ 4 4 7 
Бай ка = жа из ма , 


= > 


4 


—- 


—] =>; е ” - t - "—" 
t ИХ лес TOTO TET FF NE 7722274 


—— 


Roanwell DS-27 


TELEPHONE OPERATOR'S HEADSET 
MODEL R-52 AW 
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DESCRIPTION 


The R-52AW is Roanwell's high quality Telephone Operator's Headset. This unit is a light weight, 
compact headset that is comfortable to wear and easily adjusted to individual preference. 


The receiver and transmitter housings (1 & 2) are molded of high impact thermoplastic and are 
connected by the adjustable stainless steel boom (3). The headband (4) is made of high grade spring 
steel that holds the unit firmly on the operator's head. The triangular adjustment block (5) is made 
of aluminum, with three individual adjustments to allow up to ۱۷/5 inch extension of the headband. 


The microphone boom (3) extends thru the back of the receiver housing and has a dual adjustment; 
one to vary the length of the boom, and another to raise or lower the boom. The microphone 
can be rotated on the end of the boom to adjust the angle in relation to the operator's lips. 

The positioning joints (A) use spring pressure to provide smooth adjustment and constant tension 
,in ,any position. 


۰ 
4 


Silver plated spring contacts are ind in the receiver d transmitter housings to assure low 
contact resistance and dependable operation. Tne cordset provided |6) has rubber covered 
tinsel conductors for long flexure life and is covered with black nylon braid. The free length of 
the cordset is five feet and is terminated іп a type 289 B plug. 

The high output RC-3 receiver and the RN-IH transmitter, used in this headset, are described in 
zetail in Roanwell Data Sheets 05-۵ and 05-40, respectively 
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Roanwell 


TELEPHONE OPERATOR'S HEADSET 
MODEL R-52 AW 
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REPLACEMENT PARTS 


DESCRIPTION ROANWELL PART NO. 
Headband Assembly __ 


————— 25050 
Есот & Transmitter Assembly пе. 25090 8 
Headband Sub Assembly.. ... ее — 25040 8 
ور‎ барада ааыл. — ЛИ 
Receiver Ноідег — ———  — 28070 
Receiver Сар ps ERR 177^" 
Transmitter Cap. ^^ ——— 14453 
м REEL. 5850 
Cordst 2. QUON AE vais олени дней лықа 6341 
indi 10258 
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HEADSE:-MICROPHONE ASSEMBLY 
MODEL RH-78 


| 


of DESCRIPTION 


The Roanwell АН.78 is a dynamic Headset-Microshone Assemtly, currently used by tho U.S. Air Force. 
А few of the-important features incorporated in the design of the headset are: dependable cperation, 
low distortion, positive ezrphone positioning, and comfort. The use of quality perts and precision con- 
struction has resulted in a rugged and reliable headset adaptable to many applications. 


The light weight receivers, (1) *RH-143R are mounted within a pair of noise-excluding ear cushions (2). 
The ear cushions are formed of foam rubber on a special high impact backing plate, and are covered 
with non-toxic Hypalon plastic. The detailed contour of the cushions assure maximum noise exclusion. 
Two spring steel straps, covered with а padded nylon mesh, form the headband (3). The size adjustment 
and double pivot arrangement assure а close and comfortable fit on the individual's ear. The size adjust- 
ment (4) consists of a teflon coated steel strip fitted between two spring loaded nylon bushings. This 
arrangement provides smooth adjustment and constant tension at any position. 


Nom’ al imp те nce of the headset, with the receivers connected in parallel, is 9.5 ohms. The microphone 
is desoned to operate into a 5 ohm. load. 


rubber and jacketed with > nylon braid. The cabling is specially designed to minimize electrostatic and 
electromagnetic pickur. The cordset is terminated with а type U-9. ./U plug. The Model РН.78 Headset- 
Microphone Assembly cons ^. ‘he Model RH-70 Headset and the Model ۹۱۲۸۰33 Microphone. Тһе 
mounting, furnished with the ^ » Headset and the Model *RM-33 Microphone. The mounting, furnished 
with the RH 70 Headset, accommodates tha RM-33 Microphone [6] and can be mounted on either side 
of the headset. 

* Complete details of the Receiver RH-143R and dynamic Microphone RM-1J can be found in Roanweil Data Sheets 05-32 
end 05-11. 
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m HEADSET-MICROPHONE ASSEMBLY 
Xt MODEL RH-78 || 


Тһе Roanwell Model RH- 78 is equivalent to the Air raren 
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REPLACEMENT PARTS 


ROANWELL 

DFSZRIPTION PART NO. 
Receiver element, dynamic Н-143 / А1С.......................... 10301 
Earcushion, hypalon, pair—left and right.. МОРАМ ВР АЈ 10305 
Gasket, earphone ......... МЕНИ: 
Cover, headband — nylon тей pr^w menge rubber 

Cou DORT қынды OI EAE КАН НА 24580 
Cordset acted یت‎ with plug, jack and 

КЕК сооз МАУ сыры ад 24560 
Microphone, dynamic—noise-canceling—includes 

adjustable boom and cord—M-33A/AIC..... 10300 
Shield, Microphone—replaceable moisture barrier... 24700 


Mouthpiece, Microphone—protects microphone shield. 14368 
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HEADSET-MICROPHONE ASSEMBLY 
MODEL RHM-157(45) 


MODEL RHM-157(45) СОСЕ AHM-152 


DESCRIPTION 


Roanwell Model RHM-157(45) Headset-Microphone Assembly provides (hand-free) high intelligibility voice cem- 
munication in the adverse noise environment of multi-engine aircraft as well as in other high ambient noise level 
areas. ІҢ military version is Headset-Microphone H-157/AIC. it consists of Roanwell Model RHE-158(45) Head- 
set and Model RM-87(41) Microphone.* 


Roanwell Model RHE-158(45) Headset Assembly provides information reception of high intelligibility and improved 
wearing comfort that combine to reduce fatigue to a minimum. Its military version is Electrical Headset, H-158/ 
AIC. It is equipped with two Roanwel Model RH-143R Dynamic Earphone Elements. This earphone is a light- 
weight unit that provides high output a"? dependable service under the most severe conditions [see Data Sheet 
05-33). The earphone elements are mounied in reverse inside the molded, gray, сусс:ас noise attenuating ear- 
cups to minimize cavity resonance. An inside pad ot molded foam (2) covers the earphone to further reduce 
resonant modes and standing waves of the infringing noise and of the signal. Each earcuo is covered with a re- 
movable circumaural carpad (3) made of а resident foam material in a gray heat-sealed vinyi cover. The ۵, 
which presses firmly but comfortably against the head, serves as an acoustical seal for maximum noise exclusion. 


The Headband Assembly (4) consists of two individual bands of formed wire inserted into a headband cover of 
gray vinyl. Fo separate adjustments cf approximately 2۷5 inches each are available for individual preference. For 
increased сог. crt, a Headband Pad (5) of foam-filled, gray, heat-sealed vinyl snaps around the headband cover. 


. The headband Jumper-Cord Assembly [6] contains two tinned cadmium bronze conductors insulated with Teflon 
and jacketed with braided black nylon. It is terminated at each end with a Roanweil Model RPL-173(32) Miniature 
Connector (7). See Data Sheet 05-22. 


The Cordset and Bracket Assembly (8) contains six tinned cadmium bronze stranded conductors insulated with 
Teflon. It is jacketed in black nylon braid and includes a stay-cord made of extra-strength braided rayon to рго- 
tect the connectors from any stress that might cause accidental disconnect. The bracket mechanism assembles the 
main cordset and the microphone assembly to the headset. At the end that connects with the communication 
system, the cordset is terminated with a U-174/U Miniature Plug (9). At the branched end, it is terminated with 


an RPL.-173(32) Minia’. 2 Connector (10) that fits into the headset receptacle and with an RPL-172(32) Miniature 
Jack (11) that accepts the microphone connector. The cordset and bracket assembly can be attached to either 
earcup tor mounting the microphone assembly. ЕР 36 эл 
DS ۵۱ У This microphone described in 05-41 0 9 0 
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Roanwell 


HEADSET-MICROPHONE ASSEMBLY 
| MODEL RHM-157(45) 


The military version of Roanwell Model RHM-157(45) is Headset-Microphone, H-157/AIC (USAF), 
Specification MIL-H-26312. 


COMPONENT ASSEMBLIES 


artes res қый лі УР ett РАИ] e. оде , 212.74. 14.4. Ж и, + „гое бе" LERTO ROANWELL et. ^, Lis = 
DESCRIPTION PART МО. 
Model ЁНЕ.158(45) Headset Assembly (Type H-158/AIC) . 10558 
Model RM-87(41) Microphone Assembly (Туре M-87/AIC) 10689 
REPLACEMENT PARTS 
ROANWELL 
DESCRIPTION ? PART МО. 
Earphone Element, Dynamic, Model ۳۰۱438 (Туре Н-143 /АІС) 10301 
Bracket, Cord and Plug Assembly 31470 
Headband Assembly {Тусе MX-2506/AIC} 31450 
Cordset Assembly, Headbar spe MX-4434/U) 31500 
Cushion, Ear (Type МХ-2509/ ІС) 15244 
Pad, Ear 15245 
Pad, Headband (Type MX-2507 /AIC) 31410 
Earcup Assembly-Left (Type 3473 / AIC] 31480 
Еагсир Assembly-Right (Туре МХ.2508/АІС) 31490 
Screw, Plug Contact (Binding hd. #256 X У, brass nickel plate} * 6514 
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nals into a negative resistance of ap- tin-plated brouze. ‘he use of this new Г е Ке "ho Ero то и 
proximately the same value, The inser- and сва ог commector is recommended ae ACP, а & d 
tion of this neytative resistance into the where the OD of the splice bundle is a 1 * a $ 2 
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BATTLE HANOSET 


a! 


e a‏ مە نت - شتسه مت ها مىم ول هم لب مات تم 


t. 


MODEL 8505: ! 


- 


MODEL R.500H Mew modern shape‏ ای 
Миз improved "impact" thermosetting‏ ... 
phenolic body and hery siver-piated contacts.‏ 
Avaliable wrth magnetic of dynamic ۰‏ 
etements in various /12622өсғ29. Microoncae ele‏ 
ments 0۷2۱۱۵۵16 are: 627008, carbon noise-can-‏ 
celing, magnetic, Супасис iow imoacance,‏ 
high imoedance. тугатис noise-canceling,‏ >( 
dynamic tansiztznied, 2179706 8‏ 
transistorized. Switches, cords and ріш to meet‏ 
your requrenents.‏ 
/WANOSET MODEL ۷.505۷ (ALL PURPOSE)‏ 
modem shing these поште ۶‏ 
gets are made of touch. r-pnamoact 6‏ 
material. Model 8۰52۷ «3гбзе(з can ђе ۵‏ 
а жағал colors. Leer л weight than Те‏ 
standard 500 type hanciats Used а тсе, ste‏ 
tionary. $5:9-105^0'3, and а aft гаси teie‏ 
phone systems 62 «wv аз for genera ۵۵۵‏ 
ге The same статуе of reciacesdie caf-‏ 
Пале томе acd 6277976 весели can be‏ 
svgmied as fcr the Масе R 50И Handsets. Your‏ 
Сиса of switch, cord and plug пети.‏ 


/WAMOSET MOSEL 8.12328 "f" ное handset 
designed for use with muse. aircraft or manae 
radio/telepnone wade ۵۶ ۵ impact” 
thermoseting Сето Aemiable with cyeamne 07 
magnetic вагстоса elements of various imped 
ances. Microphone elements avaiable in Camis, 
Carbon, carcan nosecanceling, magnetic. Мату 
combinations of switches, coros and plugs. 


{BATTLE HANDSET Lightweight. all ۷ 
handset бегот to mest ан erator entat re 
Quirerents cf rucied пеј use. Comotete handset 
ігтегися-ого0і. Ер coed with ?уғагыс earcnone 
with дала ۱۱۵۵: aec тіс поза 
canceling m.crozhon^ with 17278221103 angie 
fier ۰ meet cuc iQu.rameets, ۵ 
afi 58 minimu а noise сапеенагог URB 
"м." AH case material Мұһитгасі plastic, 
Microphone end earpnone sub-assemu. ^3 Com 
structed as reciacesctie units for cu LK пем re 
puit. Cordage 334 coraector аз required. 
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| ۷۵۸۷۲ OUTY ۸۷۵5۶۲ MODEL 4% 5932 А 
Raamweil Geveicred Nar ‘set ^or comme! om 
en naval vessels, Designed ‘o meet the елі rag- 
[ed operating стом мала ry mice ul sray 
мұһатдас!. чепте! та ۵.85 0۵:۵ мил 
а 200 ума дупатис езгололе бетоті виа 4 
frequeacy ғее овое at 2053 253 соз anda 
дупате. AIC сапсенај таг пет 
with û Tracesstenzed ۷ ed 
ad selecta 23 смт. cruore | 
Герая A 1-3 JU 20%. Buon сетте = {> 
tak soft action тапсһ сап De wires to сечата 
relay Мі Тегу version: Hancset ۸۲ 
۲۶۱53 ۱ US. Мати. Can be sucuhed arth Coe 
tne Cable Assemtiy СК 215A / J as лока. 
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MODEL RHM-157145) 


ыса КАНИ 7 ' 
MODEL R^M-44(38) » 
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ROANSVELL HEADSETS ANG HEADSET— 
УНОПОРНОМС2 ASSEMSLUES 
۱ / RCANWELL STEREO HI-FI HEAOSET The Roanweil Sterea Hi-Fi Headset is designed 


to provide the ultimate im нула pleasure Uses the same "gn cuaitty, tynamec 
(moving со!!! earphones as used in astronaut space пете Frequency response 


4 


10-18,000 cps Noise-attenuating earcups euminate room acoustics. steres-soeaners 
placement. and listener position Twenty ‘cot long, four conauctur cortset 5 
monaural binaural of stereo hook-up imoedance 20 ohms = 2 ohms when wired 


for stereo 


< / WEAOSET-MICROPHONE ASSEMBLY MODEL RHM.157/4S) New tyne headset micro 
phone incorporating ‘atest acvancemerts Uses 2 Denamic ۴۵۱2926 Medel 8 
connected in сага! ei for ^escset impedance of adorar 10 omms Gray harasteil sar 
Cups moided of уп траси С сос atteruate арогок 3045 of amment rose at | 000 
соз. Microphone 2М-274|. |5 бупатие noise сапсента 3 5 orme mounted on aC utt 
able Doom Corcset у оіаск nvion braıded 25 ın free өліп terminated ın Connector 


Superseces and 1$ e'ec 


U174/ J Militare version: Мезаче! Microphone 8,57 / AIC 
саћу wmterchargeadie with 922521 Местосћопе Моде! я 


3 / EXPLOSION-PROOF MEADSET-MICROPMONE MODEL ЯНМ-157121 This headset is 
Safe for use ın an expiosi«e aimosonere ias tested per ۷۱۱۲4970 И tyerhes 0 
weil 5 ability to suppiy specia! purpose Meadsets for Zi!ficuit apotications. Includes 
а Switch, miniature audio amplifier and #xo'siom-oroot potentiometer ail housed ın 
the switch case Uses dynamic microphone and earphones. Similar headsets can be 
supplied ۲۵ your spec: fications 


7 / MEAOSET-MICROPHONE ASSEMALY RHM 442139) 49 high intellig.diity under 
igh amdient поље conditions Model PHM :44. (9, "esase! M.rroghone was sesizned 
to be worn under the Wl Stee: ба таіти! 11,65 Ruanweii Н-1419 Jitra ност 
Output Ovnam« Fargnones housed n nve-trab nose attenuating енсіз Earshene 
frequency гехролче 100 55 wh sensitivity OF 1 1000 тетот ‘at 90 5 
ref. Oud = 0 0002 dyne / ст” mi'n ingut of | те) Headset ime-cance 1^ отту ^om 
mal M.cropnone 15 dynamic 7756 canceting (3 4 ohms) wth frequency ‘espanse ot 
200 5 000 cos Four conductor сп’бъе! 28 ın straight from neadset to *ransistur: 
amplifier switch а55етбіу 4 conductor 15 М, ‘extended: retras core from sw: 
to U-77 / U Connector 
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2 | MEADSET MICROPHONE ASSTMOLY MODEL RH-78 A rupred, hirhly efficient 
headset. (quipped with o tte et AN R Carphone Fleieents, Moltip'^. pivot 
penis, padded heath ami curcumautal Hypalon е сии assure дл accu 
sate and comfortable НЕ. The Model RM 33 Noise Canceuny Dynamit Microphone 


(2 ohms) can be ۷ yunted on either вије of the headset and adjusted to any con 
innedance лрртошта у 19 ns. Cordset 15 
free !enpth, terminated in Plug ۸۵ 


wement position. Total headset 
т *h nylon brawfed, appros 22 in 


tary version: Headset Microphone Н 78C/ MC 


2 PMEADSET-MICROPHONE ۸55۲۲۵۱۲ LODEL 09-46 Prany.cll Kodel 8/6 Head 


set Microphone Assembly consisis of two Mudel ۸۸۱۵۱۱ ۱۸۸۱۱۸۸۱۱ ۵ tle 
ments surrounded Dy kanok | 1 ! үрс car cus! Total hea «et 
| ES 000 ohms. > cinn jn Microphone. oanwell Model RIA 6 
has impedance of 22 100 ohms. Head: 7 in. tree lenrth cottan 


мәне terminated in f wketed ۷ 


21 in. free lene th | Р) и | 
Microphone: Н А / UR канг (5 f headset 2 headset | | i 
itary version of microphone buom, brac sembly: М-ЗА / A Assemb шау 
version microphone only ۵۷ 1 GA /1 

2/ MEADSET-I/ANDSET 0 


terminated МАЯ! 


ISET DEL 


removed. 25 foldin? handset. ۸ phe ( 

8۱۱ Carbon Microphone Element (30 ohms) a tarnetie 0 

(275 ohms). 4 con tor r «et wit witch 0 

14 Мет 1), {еги ! n ) f n from t ) t 

30 inches; from switch to piug 3842 inches. ۰۱۷۱۵۲۷ Version- Handset Headset 
pe 
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CORPORATION 


^ Ј WEADSET-MICROPHONE ASSEMBLY MODEL RHM-172(26) Used with inter-ship 


and ship to chore radio eontrel sets. ۲6۵۵۵۸ with опе £1.79 type 1 
phone Element hms mi on RAIL AAD type ۹ Nore - 
Microphone ih lranssstorired aeplilier to match crew. С ett c 17 
mls wearer 10 hear conversatio теме area. fy esh cove f 
cushions viate discomfort from persniration. Push totais switch К " 
fo altach switch to clothing. 5 conductors cordzet, 1۳۱۱6۲۲۱2۰۱5 ۰ 
jacket, 24 in. from headset to «viteh, 51 ın. from switch enm Жы 
MS. 3104.145 SP Plug and MS 30576 Cable Clamp. М ۱ ! 
Microphone Н-172/ U. (Шесіпсайу interchangeable with Heavy ізге 22! 
Н.169 И} 
(МІНЕ DETECTOR HE DSET | n0 МЕ.780056) 066۱۶۶6۸4 for use «ith latet 
nın tec 5 tis comp! tely v.aternreof an! esa "а 
trem — - 
Heads " б чи 
aduct Y cord, neoprene jacketed. termin,’ суе 
rom "Y" to eye lugs is 43 inches 


€; f HEADSET MICROPHONE KIT MODELS ! PMM-S25 ANN ۳۱۱۷525 These bits are 
des f 


aned олеге 


ably in the harsh noise-spectrum of trocs c! ngh 


1 
› 
5 
у 
2t 
1 
Е 
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ment and quick-disconnect connection e )182/U C 

itary version: Headset. Niere ne КИ 5 G h He ET 5 

Headset -licrophone Kit MK-525 G used with Helmet 1566 е 
HOME ASSEMBLY Has свест! сот for attach 


T/CLAMP-Ot HEA 


C 
ing headset to th of a type hardhat ^ T 
headset cannot be used. Ciamp 6305615 сап be 2 
а varicty of micropnene and carphone elements. Switc ат 
blies as required 
headband 204 6 2 
square boom to ۲ hone 
elements (275 ch ۱ М ne 
operator headsets. Cor euprene jacketed, 3 tinsel con т 
nated іп 3 way polarize - му version 
Handset-Headset + U 

"an : 


** ۸ НО ЗЕТ 
Magnetic Го : 
other is one 


۷ 
if 
, \ > VN works. Cart тч 
è . Cordset is 3 — voted. 3 conductor tunse ara е fu 
à x jack Other piugs and cords on ۲6۵۵65۲ “Military ve п: licacse огеле 
| 4 е) H-1088/U 
4 ~ 
‹ | NS 2C /HEADSET.HICROPHONE ۸552100۲ MODEL 9 f وی‎ іл 
^ NDS 4 N broadcasting stations and at т aching site contro an 
: \ МР RHE-163(42 ۷0 н Maznctc р me^ at 
NN impedance unte сотах! г с 
Жы RN-1 Carbon Microphone Element (20 ohms). 50 in. 600856۲ contains $ Un 
conductors ! ۱ 3 wa А ` j а 
available ary version: ۲ 5¢ croghene 6 U 
АМР-0Қ HEADSET MICROPHONE ASSEMD 3 1 / MEAOSET MICROPHONE ASSEMCLY MODEL 0۱۰۱0۲۲ $3) Operator 1376 e24 
set that perunt free ۵06۲۵۱۵0 and ‘caves one е ef un 
communicaling in immediate work area. Heacband wi! ال‎ ۵ M 
2 = pad апа! Cr с care ned 1۵ p de b 
for increase t 4 interch t «e " Q 
Carbon Micro ment аспе! one (275 ohms 
1 ^ [ VEADSET ОТКО: ASSEMALY MODEL ПРИ“ Elec nter 
chan? " with Heg Handset ЯН.1 neorporates rrav Core - ۰ 
with ent foam ecarcushions 52 1 y ۷۱ Js ; 
aH phone Element (275 ohms) meented in left 63۲6۱۵0, В.е eare ' 
а \ permit жегісі to hear voice сот "cation In umm te of tip? 5 
ee АМА Carbon Microphone Clement 120 ohms). Suppived v cordare аб 512 
ети SN \ meet requircments 
"I 
ы ' >2/м (ADSET MICROPHONE ACSTMOLY POMEL PIE 16517149) А генов anar 
atot's tyne hea 3 саћу hoanreabie ۱ there ۳ 
TIT Мү Made! RHE 16304 ро th iwo " ~ fan Cem л; 
` MODEL QH-1028::/44) Жүзі < 
, سے‎ antl an RN arbe rrophane ent Hordsbeil Си ear T 
жы) 2 \ foam fi $ n^ yumum comtert and assure that 
т remain (иг ven ЕТ! 5 movin t 2 nec 
lors can be supplied 
| 
7 ѓ 
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MODEL ۷657 


MODEL RHE-149A(1 4) 


. ‘STRATEGY - PPI 


MODE, 544 


1102 ۶ ۰ ДУ 


MODEL 2 


۱۰۳۰۶ SS 


Petty: es ke. 8‏ مات 


۰ *EAOSET MICROPHONE ASSEMBLY MODEL 2۷۷221153 ۶ 
protective ленте! headset offers o^ ۰ и ‘eature и 
COmes equipped mth а боот. mounted AME 1 «9 7. лавис 
Noise Сәг e! 1g Microonone for use at iow 4111". es anc aiso has 
а special "oq Satch Connector А55етбіу that зетот a 20106 to 
switch to 27 onyven mass microphone when he dons his так with 
out hawing to C.sconmect and reconnect Turroctones 4 
with. ۷۰1438 Farchones in grav Сусоіас noise «'*enua’ та ear 


Cups and circumeurel sarcusmions Headset итребансе | ohms 
nominal ИМЕ 101/10. Microphone impen e سم‎ mai Se 
conductor corcze’ with scecial ziig trt ne е сој ates 


mih the same cullet as a U 174 Miniature P'ug ۷۰۱۰۱۵۲۷۲ version 
Headset Миестосћоге М 271 / AIC 


| MEAOSET ASSEMBLY MODEL ЯМЕ 154/47: ier тог, ۰ 
tive helmet fu Of wet ont mation cm otn (* виа intel 
gite uncer the „+! ere cose conditinas of litany ۲ 
۲2000 eth Меше чм 


۲ )ی‎ ۰۱5 Muster n ۰ y Mac 


Norse atte sating se 1 5” weet Covered јат mar „тесто 
wT ۸ ۵ ۵ اور‎ ۵ ^ tart on رات‎ 190 пе 5 ۷0 
2» Headset imrecar "T “із comtucter rorgset termi 
nated 0173, U пење ” des tæn RPI 17737: “mature 


Connectors tor сэтте tn, ‘van ™.croohone Руби “битте 
brackets are coring ote * as. ۰ aafCUOS 01055 те against 
head Militar. version teat wi ۰۱۵۴۱۴۱۴ М 154 / AIC 


+ /MEADSET ASSEMBLY MCOFL RHE 149/14) irs совета! purpose 


headset uti ses тен Mode am 210 Darm c + иу" ine Fle 
ments in ear enc = ri tary Гере Мураша сега "nam cush 
toms Headset оте rtm ^ Sper ial cond gi, fee ot em cont 
set 10 отудеп нее lL th osven mash ljoe: tertio of the 
cordset :« prov ted де“ an ни! СТ а at се ят 
atta hing Origen mass m nnne істе! enc ^et зат 
nated ın Plug 1 93۸ ! Мета, version Меас,“ “са 
Н-149 / AIC 

| WEADSET ASSEMBLY MODEL ЯМЕ 14941 3) Cosynen ' r use ın 
protective helmets мак Hypa nN rated ' an ۸ we ауга! 
@arcusmons fqugpged wih AH SiP ۲۵۵ Нот erts neadset 
impedance 10 ohms ісе енін coed РРА № из” eat to 
the supoly tube of a 22-4 теа tas 5 сомы чох ти nate? 
۱ ۱۱۳4/۱ Corner: mtm on ee (Y Маине Cone: tre tee 


attaching microphone Me tate versin Headset весла! 
۷-149۸ / AIC 


"И HEADSET ASSEMBLY MODEL RHE 756/42 А Derame Headset 
used in pilots protect ve тите“, sucht as lepa PS Jace inthe 


DOF SOriny аут Gres tes тета “ated сие таи e3'cusnh 
ions against head Supphed «th Rnanwell RM ۱۱38 farchones 
Frequency re«oose 100.5 500 cos мелен! тега anms 


nominal Sia cond tur cortset terminated ın 4 осту 123A / زا‎ 
Connector Inciures 11095 iach for connect ng ^» m micro 
phone Military verson "esdset beet st M? 
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1 /OYNAMIC, NOISE CANCELING. MOBILE MICROPHONE MOCEL RM-10%46) 775 
fuggediy constructed unit :s a dynamic, 0۵۱۹۶6 8 nanc te ۰ 
that transmits voice communication 0/6 ۱۶ 6۱۵۱۱۱۵۱۵۸۱۱۲۷ even when usec 
а hgh ambient nnise evel areas Frequency response 300.5 200 ros. Recom 
mended load 30 ohms Sensitivity —18cd ге! | mw/Newton m 2110 ۲ 
3 conductor retras cord. 3 ft, extended terminated ath Plug ۷۶.1۱5 145 SP 
and Clamp M$3057.6. Military version: Microphone, Norse Салсенті ۰ 6 
M-109/U 


: [OYNAMIC, NOISE-CANCEL!NG, MOBILE MICROPHONE MODEL 6 
Roanwe!l Model RM 8936) Microphone ۱5 burit "9 meet ail requirements "ә 
most rugged feid 206830064 ۰۱ 

response essential, “lal from 250 1 0 Чолиа moecitce ^ "ms 
Sensitivity -634b ret | mw/Newton m? (10 dwnes/cm? Retras собе" ^45 
4 tase! conductors ‘one conductor smeided) terminated in Plug U 62/) 
Military version Mir ‘oghone. Dynamic M-30/J 


st resistant and И 


۰ /CLABON. NOISE CANCELING MOBILE MICROPHONE MOOEL 802М 0 
г teiabie Designed soeciticaily for "015" оса Maset ет! Rane 

моде) 807 Contidencer (noise-canceling microgvwe + emer’ Nemnma mre 

anco ӨЛ ући Sensitivity -2229 ref Tw / Newton т метох ст ји 
push te tos buttons ether one of wh ch can De ^epres*-3 2 [f er и 
forefinger 2! esther hand to operate switch SPST! Васа w ne e "ал $ сеп 
бисте ғ cord, $ ft. extenced. terminated ın tinnec ‘eats ۲ $ Моде 
ОНА 


+ | MANO-MELD. A. ROPHONE MODEL RT.17 ۵6۴۰۷۲۸۱۰ 4 tne ۴ 
use. Fins” 15 "e'echone diaru exceot "ог anogiteg тапа G № 2а and 27, sorm 
cord protector Tne чите: OPS! Murtary Туг» TW \9 nc mo.thpiece ۳ 
Му are ready reciaceadle for "өл martenawe Nom nat 0 at 6 
merophone element 40 ohms белен 220, iet 1 ти; Мен m2 10 
бупеѕ ст Surohed win 5 М 1 on cf’ upper acheter ‘adn! Солай» 
terminated ın Piug 21068 Military version ۲۲۴ Universal 7е2әсетет ۰ 
20006 Element 210176555 ۷,۰۲۷ tepes T UA thru T ۰ ۴ 

| NOISE-CANCELING. HANO-HELD MICROPHONE MODEL RM-:$ Moce: 3M 5 ٩ 
а carbon. noise 30 version of the PT 7 Designed "ог case "П.Г. he 
#М.15 redures backeround arises to à minimum wich increases Ihe ۲ 
bility of the сезге! transmission Average noise cancellation ۰ 0 ۷ 
-220 rel | mw/Newton "2110 бупез/ст2` ideal for use unser Man ۱ 
поље conditions Местостоље impedance 30 ohms, потта Mintary ۹ 
Microphone Carton М 15 / ЈА 
+ [ НАНО НЕО MICROPHONE MODEL RAIM А 'ghtweig^t 260604۵0۱ micro 
phone designed to meet ned Navy specications Impecance cf carbon micro 
phone element (СО ohms Sensitivity -22db ref | те Newton m? 10 tmes/ 
ста Mounting Ranger Моде! ۶ 25МА desianed $pecih cars for ‘mis mucragnone 
CAA Type Certificate No: 1195. Military version Nucroghone M-85/U 


J DESK STAND MICROPHONE MODEL R-440M Smartty (۷۱۸6 генабе micro 
phane utilises sime piece ће cast body Available wrth Mode! Rf ۲ ۰۵/566 15 
"hw RCO Conhdemcer tor norte or ations), dynamic pressure of ۴ 
тж canceling necreghone мете Arcects том of Ine Ronee! пазе 
gmiches fasily repiacesdie (ompenent gerts  Meli'ary version Microphone 
Carton М 48/U 
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i RONAN Cii TELEPHONE әре Ги НЕЛИ НЕА 


a cmm. برد‎ + -- — 2 


The lightweight and compact ы soe 
w с меса, 2۷ 


design of Roanwell's high 

quality telephone operator s 

headsets makes them comfort 

able to wear and easy to use 
Multi-adjustment joints assure 

a perfect fit for the operator 

^ Such features as heavy solder 
plated contacts. tinsel conduc 

tors, and high impact mate 

c rials result in long life and 
dependable operation. 
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MODEL 8-52 hd 


) | TELEPHONE OPERATOR'S HEADSET MODEL ۷ Desiened 
fot general operator s use weint 9% ounces t ۹ 
Мәсі nylon braided 4 concuct м DOSE term ated in twin ‘ele 
phone piuq Uses 21۷ Mga wtput Carbon Местор"оте t етем 
(30 олт) 300-* 000 cos frequency response and а رد.8‎ ۴ 
Recewer Cement (275 chms .00-3.000 cos frequency response 


1 


2 / TELEPHONE OPERATOR'S HEADSET MODEL 89744 Suoerw sors 
MOO. ۷ headset. Equioped with 28 м curd frem neadset to Cut out Seien 
then 15 ft retrar cord te (wn piug. Ai! corcaze "mei Doe" 
cotton braded Wrist inog ai switch acintates nangung cordage 
while moving about. беу” $ oz Uses same earpnone anc 
mucroohone elements 48 Ine R S2AW 


3 / TELEPHONE OPERATOR'S HEADSET MODEL 526۷ fractly ‘he 


same a Model jses tarcaone Voce: поч 
ohmy Earphone ۷ 

| TELEPHONE OPERATOR'S HEADSET MODEL "W ۹ 
for we dy пат! aperaters Зоол cotton Dra set term ts 
freed ит of movement 0041515 of 40 ın Оғы cord. +" 


ете loop attacned to ۲5 ft etras cord terminated пе; 
Uses ANIN Transmitter Element 20 ohms and ده‎ 0 
Element 275 amy 


< /UNTMAN'S MEADSET MODEL 8.521 Ocerator’s тре ۵ 
тосе for use bv петел йем Û ог Slack braded conse! 


s = ~ 86 м lang terminated in 2 ail ator chos Furmsned eth 9. nie 
` ХИ voit condenser «ith one terminai соттоп f receiver Crea 

за та! headset can бе used with of witho: t~e concenser if 

ын es with the recerver circuit Uses ЙМІН 17۱۹۰۷۱/6 ۷۲ 


J ohms ее AZI Receiver Element 275 сето 


۲۲۱۲۳۷۷ OPERATORS ۷۱۸056۲۰۷۸۷۵۲۲ MODEL # $34 
A tee so eoeratuts тезе! designed бетин» for Military 
at ox. hom. Wein neadband remove? can be usec 45 732256! Mas 
“44 (eat biach nylon беа боб 4 conta’ t crruse® ۹ 
тс Uses ЧАН еее, Element ‘JC отту ard 42-2 
Receiver Element 1275 5 

/ TELEPHONE OPERATOR'S ۷۸۵5۲۲ ۷۸۹046۲ MODEL 85258 
Exactly the same as Я ЈАН excep! ‘¥ ۵۵۵0۵ and 5 1. 5 
conductor rugber jacketed corset 


MODEL ۷ 


* /WEAOSET MICROPHONE ASSEWSLY MODEL 852274 Es 
designed for аиста"! сти”! umet ۸ i^e 
2۵606 NOISE Canceling MIC NONE нт Males штел 
where тапу operators ave lang simultaneously " 
in fight pilots. Методе moecence 25 оғ” F 
sponse 200 * 000 ros Ures Autos МАҒ Receiver Ее” 
mih frequency resoomse И 300-4 JUO cos Cordset is 202001 
long. 4 conducto Diack myom Drarced ۱ terminated in 
eye lugs 
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canwell’s new пе of бә ткторл.. 4 Plesi.c Soom љсторљиле wire BOOM отсо леле 
g^twe:g^t Headsets "еа 

turc Le үс 
OMFORT. As light as 8 V 
Таи ла ма ши. No ) 

oying Pressure: circumaura ٩ 
2 E „9 е е қ \ 2*4 ы ~ 7 & 

CUS surround the ۰ ۱ ۱ Ё \ | “> 17 #7 
тала ik MA fes 1 | $ ~ ~ - P 
г в. ПО EIC - ! р /5. / ~ j, ۲ 
аге soit, ۷۱2۷۵ Ма 0 TE. 

tr. J 222 سس‎ 
€ EN. E “> x 
۰ Е И _ “ ۹ = 
“е. جنا /- ا کن‎ 
© -. МИ 
MINIMUIM FATIGUE. Secausecf „м ess fatigue. Proper as 
weight anc comfortebie fit, you can that your headset wili n 2іссе 
how wear professicn2! quality head even when vou stoop or move stout 
sets for longer periods cf time with 
аа Ц. EARPHONE ELILIINTS 
ел 2 СХ:$ ($2:3¢% (specify ігіргсг..22) 
p —— ——— ویو جروت‎ — pawg 
$ Mode! №. 52.200 Miniature 
А. Мада! No. R2.2-22 0 Fisstic Zoom, Neise-Cancelinz, Ovnzzic У Dynamic 6272۳0۵ 1.27.27: 
Sensitiv =1 d3 ref 1 4 
Frequency farze: 2072 cps ts 4530 cos 5 - 
gise- 1 Sa 3 f 
52 5а ! Ѓ 
г) 
az, Dynamic 7228029 е» 
% 
“ 
-.* - - RR Sensitivity: 
| C. Model Xs. ROM-ICLA Wire Soom, Noise-Canceling, Оут: M 
Se ; Frequency 
> Rango: 100۵ 4 
Impecanco: 20 Ohms, 153 Cains 
or 309 Ohms 
Roanwell Proven Relizsiity 
ў 1 й Since 1948, Зозлас!! has sic 


F. “oda! No. RN-1 Wire Рост, пеегед in the село end deve? 
Carzcz Мїсгоололё Mens OF terminal communcatcns 
Sensitivity: equipment for cefense and cors- 
merce. 
"> 
22 These sew Lightweight Headsets 
feature the Guay, 
. ‚ And performance to me 
; Neise-Laiceilasion ۲ Military and 0 
қ 
: ih | 18с8 4.3 standards. 
v fr4cr32^2 6c / е 
J 0 ‘put (теба 522 0 fe“ Lm amm n ч ? ж . 
м. 11222 ee. - ws! tee: СО, - ү 
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боцата сагсыг 12.5». 
wire boom тесто осе 


Озше «әлем лес. 
р-азие bom Microphone 


ведени hcozswt, 
тасторлоле 


Microphones сото. 


PERIOR COMMUNICATIONS. Mini- зе to offer high 
ture Dynamic Earphones» Noise-Can- inteiligibility anc 660۱۱۵۲۰ voice rec- 


when sair ы 
ون‎ hones. Straight 
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. Brown viny! (РУС; 4. Bro 
jacket, siranced, 


6 concuctor, 2 


. Brown vinyl (РУЗ) 
jacket, stranced, 
3 conductor, 2 


shieided. shieided. 
3 -. 
ІМ. SWITCHES (select one у. TERMINATION (select спа) 
Model Ко. RS-22 Min Switch 
Modo! RS.22 Miniature Switch is 
availadie іл the fotiowing four stan 


dard actions. 
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uL цест:цант CORZAGZ (select type necded) Standard retractile cords come in 5 tt, 12 


wn nylon Sraid 3; 
jacket, strancec, 

6 conductor, 
shielding. 


You Can Desigz Your Own Headset 
Roanwcil designed this new line cf 


Lightweight и — so thet you ۷ 
literally” cus sq | your own 
heacs«is). en" 500 practical head- 


set c isinations can be constructed 
from ine stancarc parts shown in this 
brochure у 


select спе 
ts trom 


5655 


То specify your headset, 
of the basic types of hez 
the top half of tnis brochure. 
from the сокот haif, select the 
dard components that vili Sest 
your circuit requirements. if you have 
any Questions ог need any assi 
in selecting components to me. 
parameters, please соп- | 
tact us. We wii! Se happy 1 
to serve you. : 


Your 


— ------ 


ft and 20 ft extenc.s lengths. 
t. Retractile Cord 
ft 


&rcwn viny! (РМС) 
jacket, strances, 
4 conductor, 2 
shic!ded. 


i 2. Brown vinyl (Р/С) 

} jacket, stranded, 
6 conductor, 2 
shielded. 


no 


. TRANSAMS PS 


А Roanwell! standard transistor- 
ized preampifhért ۵ 
match stancard :siephone circus. 
Transisterized prezmgpitiers to 
match any other circuit require- 
ments сап зе талшізсішес сла 
custom-mcce basis. 
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ROANV'zLL CORPORATION 
Roaawa Building 

180 Varic« ка et 

New Үсгя, N.Y. : 
Phone: (212) 535-1 
TWX: 212-62-57 
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Ж Үт HEADSETS 202: 
Operators 


i Operators 
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ROAN ELL Cult ots 
180 VA: CK STREET 

NEW YORK, МУ. 10214 
5505-1052 


„ FLORIDA 
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SALES REPRESENTATIVES ' 


ARIZONA ا‎ 
Jewett Company E 
P.O. Box 172 

32-8 E. 1st Street 

Scottzdaic, Алтсла 85252 

Phone: (602) 2:5-971 
TWX: 602-645-0114 


~ 
~ 


CALIFORNIA 

Jowett Company 

33111 Venter: Вошеузга 

North riottywczc. Са ата 91004 
Phone: (213) 729-Si02 

TWX: 213-783-2593 


НІ-СО Associates 
Р.О. Box 11912 
Fort Lauderdaic, Florica 23306 
Pt эле: (305) 555-2254 

НІ-СО Associates 
Р.О. Sox 13:7 
Winter Park, Ропа 
Phone: (305) J57. 


HAWAII 

Inteiectronics, Inc. 

122 Oncawa 51:29: YT ur ed 
Kailua, Налог: 34 
Phone: 255-449 


NEW MEXICO 
COLORADO 

EL PASO, TEX-S 
AR/TEC, Inc 

14 East Stetson Drive 
Р.О. Box 727 
Scottsdsie, А: 
Phone: (G02) 3 
TWX: 910-956-1254 
AR/TEC, !nc. 

2820 Cardenas Drive М.Е. 
Albuquercue, axi 
Phone: (505; 223-552: 


TEXAS 

ARKANSAS 
OKLAHOMA 
LOUISIANA 

Howel! Sales, inc. 
235 S.E. 14th Street 
P.O. 8ox 747 

Grand Prairic, Texas 7 
Phone: (214) 262-5153 
TWX 214-263-2221 


AUSTRALIA 

Electronic Products Australia, Ltd. 
P.O. Box 25 

Mount Waverly 

Melbourne, V:ctoria, Australia 
Phone: 232-7220 


AUSTRIA 

WEST GERMANY 

Heinz Cunz 

Niecozau 2 ~“ 
Frankfurt, Au Main сој 7 = 
West Germany 

Phone: 722559 


For all other areas, гіс 
contact Rozawell directa 
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nals into а negative resistance of ap- 
proximately the same value, The inser- 
tion of this neytative resistance into the 
cable citer it resolts in the redaction of 
the actual line Joss. 

Cains of froin ۱ to 12 «db in steps of 
0.1 db can be obtained Бу using vari- 
ous values of resistance. "Піс рат is 
alo factory pre-strapped and (ће re- 
quired resistance values are obtained 
by cutting away the proper. straps. 

North American Philips Со, Inc. 
100 East 42 St, New York, is. Y. 
10017. 


New “Scutchlok” UY Connector 
(Fig 132) ‘The “Scutchlok" brand 
UY, scelf-stripping, electrical connec- 
ior is announced. by the ЗУ: Си. This 
connector is designed Гог telephony 
multi-pair splicing of two wire combi- 
nations of 22 through 26 gauge wire. 
The maximum wire insulation OD can 
be .060-inch. 

The UY "Scotcalok? is one-half as 
long as its “brother,” the UR connec- 


Fig. 132 New “Scoichiok’ Connector. 


tor. The new UY measures .432-inch 
long, .230-inch high aud 11/32 inch 
wide. 1t is sclf-stripping, gas-tight, me- 
chanically sound and grease filled for 
moisture protection. Jt is also compati- 
ble with the “Seutehlok” brand 1-9 
series of crimping tools and is installed 
as indicated in Fig, 132A. 


— 


+ æ. ера - 


| 
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Fig. 132A The E-9 Crimping Tool. ` 


| 
The body of the mew UY is. trans- 
parent for сачу inspection of the con- 
nection. Пе cds of the part are 
also flanged to permit casier wire сте 
a ни me! ов ће ата У sf 


e тыр ап ем? 
іміусегімніліс and the chanents are 


32 


c 
~ 


tin-plated brouze. ‘The use of this new 
and sinallcr conicctor is recommended 
where the OD of the splice bundle is a 
critical factor. 

ЗМ Со. 2501 Hudson Rd., St. Paul, 
Minn. 55119. 


Local Test Desk (13), 133) The 


І.с... 


Fig. 133 Local Test Desk. 


а console-test unit designed to meas- 
ure local subscriber line parameters. 
Invaluable in fault location, this versa- 
tile test desk also serves as a disper- 
sion point from which repair personnel 
are dispatched. All operations are ac- 
complished fron a confortable sitting 
position. The desk is completely self- 
сона ле and. weed only be cabled to 
the central office equipment. 

Visual digital display and cordless, 
finger-lip operation add to its versatili- 
ty, and а desk-top arca. provides cun- 
venient record-keeping facilities. 

North Electric Со. Galion, О. 
44833. 


Prepay Coin Trunk Test Set (Fig. 
134). This test set, No. 60, is available 
from Crown Design & Manufacturing 
Corp. The compact, simplified unit 
tests the prepay coin trimk circuit for 
both "coin return” and "coin collect” 
functions by plugging in and flipping 
a switch. This set is designed for DS- 
31592-03 or similar equipment. 

The device can be maintained near 
the prepay coin trunk frame in the 
central office for саху access. ‘This ar- 
rangement will permit a repairman to 
pick up the sct and quickly make a 
test уй һом: the need of cliborate 
testing equipment. 

This testing arrangement may also 
be used on the switches as well as the 
T-jacks of the trunk circuits. The only 
additional equipment required to 
make this test is an adapter cable ar- 
ranged to connect. to the 310 type 
skye The opposto cad of this calis is 


arranged tu. сок! to (le switches. 


velis Be le p 3> 


Ке E ч 
Fig.. 134 Prepay Coin Trunk Test Set 


This cable must also have а pendu: 
lead with a clip to connect ها‎ the 
sleeve lead. 

Crown Design & Mfg. Com., P. 0. 
Box 7343, Dallus, Tex. 75209. 


Lightweight Headsets (Fig 135: 
Six lightweight Special Headsets. ше 
"available from Roanwell Corp. A зим 
lightweight receiver, the RE-300 h 
“house m cach саг сир. This receiver 
an exclusive Roanwell design, кеј. 
3 ounce. The manufacturer stats 
that this receiver. delivers high out. 
put т a package one-third the чл 
and one-tenth the weight of compur.- 
ble units. 

Background noise that interfere. 
with communications are substantially 


Fig. 135 Lightweight Headset. 


ت 

reduced with Roanwell’s nuise-cancel- 
ling microphones. Two types are offa 
ed: ‘The RN-1IC carbon unit which сан 
eels 18 dh of masking background іші 
and the Dynamic Microphone which 
reduces crowd noise bv 15 ЧЕ. 

Roanwell Comp, 150 Varick St. 
New York, М. Y. 10014. 


Speceh-Plus Data Tenninal (Fig 
saps не p * эу! ۱۶+ у 
tM sag یه‎ s Zala 4 ۲ 


has been developed by Quindar Ela 


ы telephony 
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Radio System Accessories 


Materela Radio Communication 
Accrsanns—Complete Base and Ma- 
hile Equipment is the name of а new 
26-page brochure describing the com- 
pany's line of accessory equipment de- 
signed (о give added flexibility in the 
expansion of radio systems. Motorola 


lne., Communications Division. 
Circie number 100 on Reader Service Card 
- 
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High Speed Data Transmission 


Three models of data transmission 
equipment which will supply a ma- 
jority of the requirements for use in 
supervisory control data acemmula- 
tion, computer linkage and digital 
telemetering systems are described in 
а new 18-page booklet. Included are: 
Model 2056 Three Frequency Asyn- 
chronous Channel; Model 3297 со- 
herent channel; and Model 4900 
snychronous channel. REL Industries, 
Ine. қ 

Circle number 101 оп Reader Service Саға 


Rectifier-Charger 


Data Sheet 351.002 deseribes the 
Model 07 Flotrol Rectifier- 


Charger with thyristors. Complete 
specifications. are included for input, 
Output, regulation and protection, as 
well as fusing, wirings, ventilation, 
cabinet design and available асссхма- 
ries. Lorain Products Corp. 

Сие number 102 on Reader Service Card 


Data Network Casc Historics 


Венско пса ћи fni the applica. 
{кш al t (ин d data Cuni ons 
amd processi: hy two Cnm pot Als in 
Wally dulesent businesses ме ۰ 
шіні in two mew eight page Ino 


beoe 1, 1969 


chures. Оле brochure describes” how 
teletypewriter terminals provide sci- 
entists and technicians direct access 
to a time-sharing computer. The see- 
ond brochure tells how a network of 
terminals links a chain of retail stores 
to а warchouse for faster processing 


of orders. Teletype Corp. 
Circle number 103 on Reader Service Card 


Tool and Accessory Catalog 


А 16-page tool and accessory cata- 
log describes a full-line of implements 
designed for on-the-job use with 
aerial lifts. More than three score 
items are presented for tasks ranging 
from strand stringing to pole-step 
driving. Presented in the tool section 
are such deviecs ‘as cable guides, 
cable blocking dolly, lashing wire 
grips, hangers, rollers, safety clamps 
and many others. The Accessory scc- 
tion includes a swivel fairlead assem- 
bly, swivel bull wheel, electric tow 
line and transistor intercom system. 
Тема Corp., а Division of General 
Cable Comp , 


Circle number 104 on Reader Service Card 


Data Equipment and Systems 


DigiNet 1969 brochure ECD-11A 
illustrates. an extensive line of data 
equipment and systems. The DigiNet 
line includes hard-wire and accousti- 
cally coupled data modems. The 18- 
Page publication also covers high 
speed DigiNet wideband communi- 
cation applications and 150 multiplex 
for computer time sharing. General 
Electric. 

Circte number 105 on Reader Service Card 


- Hybrid Microcircuits 


Тін Ші hybrid microcireuits for 
D-to-A. applications are featured in a 
uw technical paper, TP 69-1. ‘The 
paper gives the characteristics and 
аррін tims of Манаки thin ТЕТЕ 
іні тиек еген for these applica- 
bons’ аз well as «Ша on tantalum 
иное and nickel chris resistor 
мімен on silicon sulistiate used ја 
the өшкені, Sponge Electri Са, 

Circle number 106 on неанен Service Card 


۷:7 501۰ ( РАДЕ: 


rE 


zl 


For vour copy of this literature or more information, 
use the postpaid card opposite page 48. 
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Electrical Product Guide 


А new .dpage catalog presents 
condensed descriptions of electrical 
product lines. Each of the lines is 
represented by photographs and in- 
formation ou iypes available, sizes 
and applications. Included are con- 
ductor/collector systems sad cum- 
ponents, insulators, surface raceways, 
plug-in strip, underfloor raceways, «cr- 
vice fittings, headerduct and trench- 
duct, conduit, Поог boxes and recep- 


lacles. И. К. Porter Co., Inc. 
Circle number 107 on Reader Service Card 


Lightweirht Headscts 

A four-page brochure describing 
lightweight headsets for telephone 
operators and Heemen 5 ахана! Је. 
Single ear cup models weigh 9 ounces 
and double ear cup models weigh ap- 
proximately 10 ounces, The headsets 
are manufactured in four standard 
configuraiions all equipped with soit, 
padded headbands: single car cup 
without inicrophone; single car cup 
with wire boom and microphone; 
double car cup without microphone; 
and double car cup with wire boom 


and microphone. Roamerell Corp. 
Circle number 108 om Reader Service Card 
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Modol FDM-G 


Frequency Divigion Multiplex 


Model FDM-8 Frequency Division 
Multiplex Modem consists: of up to 
ent channels of full duplex cvm- 
ШИТ Ж ИТИК specs un sf PO СТЕ 
per second The ۱۱۱۱ modos 


are discussed in a four-page brochure 


лун tech al ич ication мин 
mary, (гание, applications ad de. 
мации The РОМ 5 |носјине rives 
а typical لر‎ Шоша а 
Ironies, htr. n 
Cicio пиће d) Nandar Comune Card 
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Sept 2 4, 1< “ 
п. . МІ, 
i. C SCHEDULE көр ft! LL: ENO 


и. C. POTTS 


We have tol? the nell System (тілсл letter жо 5сһізмопі) 

and the General System (informally curii: а meeting іп 
August) thot ce intend to introduce the 70 Zories hewdset. 
Schi.vonli's дес ecnenthilly tells us that we had better 
мла n ples toon ТЕ we want tfo ђе congiderec. ‘lhe 
General System perconne lL tod tole un to give then ۸ lennt 

a drawina, qenerak pecformoace преса са! ious, Я 2nd 
delivery by the ond of September if «e want to be considerec 
by them чол ст oce, PPI has announecd its intention to 
start shipping their new Model 50-90 Бу the end of the year, 
and хе expec: ther: lo display this headset at the USITA 


show in October. 
„әт 


In view of the bove Ғасіося, I have drawn up the ۵ 
tentative sehedule “or our work on the 70 Тегјел headset. 

Те we сонот со oct десно аз vell ас shown on the schedule, 

I реј вено we сіңірі эл vell forget trying to обе iin ۲ 
System and General coopster approvals on oer headset. AS n 
matter of fort, I feel that we shoul aim for ^| mid-Hoverter 
to have төбеіл cub: itted for Sehtlavoni's evaluation, giner 
PPL has uncoubtedl. Aad models sulmitted to him foc ut 

Least three ۱ ۰ 


Pleane review this schedule against your manro.cr са тел 
and let we "aqu по зооп ач possible what yon think can ne donc. 


Н. C. Potter - 
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June 20, 1969 


L. В. Birdsall РРІ H-Z^ADSLTS 


H.-C. Potter 


For the record, I am returning to you the following material: 


і. A recently obtained Plantronics М5-50 featherweight 
headset. 


2.. An older MS 50 headset which was apparently manufactured 
about 5 years ago. 


3. А Roanvell-Gesigned telephone operator's headset 
similar to the Plantronics М5-50. 


I suggest that you keep this material together so it will be 
available when we want to analyse the Plantronics cesign 
further. 


H. С. Potter 
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А. Significant factors + | o . ај ж 


1. New "2nd generation" headset - must find out ` - it із -- soon. а 


۹ 


= ш 
- р 


۰+ 


2. PPI/WE now have рамнина agreement - 
. @. Effect оп 61A patent situation? scd м. Е. still want to be 
indemnified by Roanwell? 


۰ 


. 


2 . Reference to transducer t PL - 1 жың up to naka 

~ transducers? 1 ode а 

с... Entirely possible PPI gearing up to make 61A and 60А on cross- 
_license,. too (with either own Transducers or from Knowles, etc.). 
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“+i E uc б: ЖЕ; ` offered PPI contract for new lightweight headset in: December - пи 
ы What were circumstances? Implications? i$ rk. See 
2 be Я.Е. 61۸ design is up in the air - у 
и а. How sczíous 13 situation? я : 
1 3 b. What is likely outcome? : У 6254 - 
У Jl ` €. What can Roanwell do to help? A - 
|| . Be Sources of information - 
| 6 7 21. Customers 
| E 4 уге 1 5 : 
Mean NYC Purchasing Е . . 
۲ | Indianapolis | Р 
1 Supplics & inspection 2 
=. s b. AT&T 3 
s NYC Headquarters . . 
=: Operating companies то ; 
а " е. BIL WE сас 
1 New Jersey 
жо, з Indianapolis 
1 P с. Other ~ 
=: ° (1) FAA (3) ITT/VAFB (5) Airlines (7) Continental 
К (2) NASA (4) OEMs 4 (6) Сеп !1 Tel. (8) United 
1 (9) Graybar ror 


= | 
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STRATEGY - PPI | < то ДА” зі $ 
8, ۲ Suppliers 
а. Knovles 
“ b. Tibbitts (7) 
с. С.Р. (Semiconductor) 
‚а. Litton (РС Ваз) 
е. Tooling people - Ultrasonic welding, wave soldering, etc. 
Е. Cordage supplicrs ” 
3. . Employees 5 
а; Engineers . ی‎ . к 
`: be Saleemen es Жк АЕ de 
4, Media iar م‎ ٩ | 
а. Santa Cruz newspaper morgue | А 
b. Вау area newspaper morgue % ў, =i 
5. Private Investigator (7) t А 
.6.. Financial community | É 
: а. Banks : mg Р : ; p 
. ^b. Analysts & brokers etf tuer ас РОР р ғ 
с. Acquisition firms ви ELS Y Na E 
„7 Recent unsuccessful acquisition candidates ; эс a № ы 
۱ 8. Consultants ("surveys"). 
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First let me congratulate you on getting the first real concrete 
information on Plantronics' new 4530-90 "behind the ear" heacset: 
Also relay my thanks to our friend in Chicago, and let him know 
that we will be happy to return the favor some day. 


This additional intelligence on the MS50-80 now raises some 
additional points and questions: 


Ls PPI says that they intend to have the new headset KS'd, апа 
that it will be available “through your local telephone 
company later this year". If it is indeed being evaluated in 
regard to a possible KS approval, it would seem that we might 


| be able to get some additional information (unofficially, of 
course) through some of our Western Electric and AT&T" contacts. 
+h 


new headsct, as mentioned in PPI's news release, might Le the 
Bell System rather than FAA, NASA, etc. 


2. Several technical questions remain unanswered in the data we 
have received thus far: = А 


а. Their literature says "the basic elemerts of the ۲5 50-0 
were developed for astronauts in the U.S. aerospace 
program. A rugged headset, it is dependable even und 
constant use." These statements would seem to imply 
they are using new, more rugged elements in this hea 
than the old M550. 


b. They mention an "automatic switch-gain con 
activated entirely by sound, and automat: 
volume when no one is speaking. This soun 
feature incorporated in the 61А ampl 


е. No mention is made of the location of the amplifier. rt 
is not part of the clotnes clip (as it was іп the М550), 

‚во I suspect it is in the plug. At least, it does not 

appear that the cap ule is large enough to contain 2: 


amplifier, unless it is an I.C. Е 0537 
2 


. This could also mean that the "major customer" evaluating 
ЕЈ т 


~- 


I believe that we should continue our search for additional 
headset, specifically to obtain answers to some of the ques 
by the above points. I assume that you and Bob Ennis will ta! 
necessary action to get something start : 


PACIFIC PLANTRONICS à. A Ге 


а. Тһе literature mentions an “extremely lightweight cord". 


e. The “strain relief clip" and lanyard used with the Ms 50-80 
appear to be much rore practical and less expensive to 
manufacture than the locket and lanyard assembly used by 
Western Electric on the 61A. 


ғ. It is not —— Án clear in the literature whether t 
headset is intended to be worn with either ear, or just 
% 


"left ear is وی‎ то more convenient for right-hanc 
people - the cord then hangs on the left, out of t 
From this I would у иселе that it is possible to wea 
unit on the right ear as well. 


In regard to applications, PPI's nevis releases state that the 


prime markets are — users, such:as stock-bro 
purchasing agents, personnel administrators, etc. However, 
person at PPI with whom our friend nix Ікей said that th 
headset is intended for use in both central offices 


applications. 


the left ear. They say that "wearing the unit on the 
2 
E 


This raises а 5 p ri in my June 6, 1969 memo entitled : 
"Recommendations on Competitor PSI. In this memo I suggestsc 
certain information that we should try to obtain on all important | 
customers, and I also raised the question as to which department and 
individual should be responsible for obtaining information such as 

this on our competitors. Although it seams logical that the Marketing | 
Dept. have this responsibility, we are also in the process of 01561155 2 
ways of unloading some of these non-sclling activities from the salesrs, 
so that they can spend more time in direct selling activities. I vouie 
like to receive your suggestions, following which we should discuss thi: 
at one of our weckly operations meetings. 
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L OFFICE BOX NO. 635 
SANTA CRUZ, CALIFORNIA 


ке (408) 426-5056 July 10, 1969 


Mr. Gene E. Allen 

Middle West’ Service Company 
69 West Washington Street 
33rd Floor 

Chicago, Illinois 60602 


Dear Mr. Allen: = | ۱ ۲ 
Thank и for your inquiry regarding our new MS 50-80 light- 
weight headset. The unit will be made available through your 
local telephone company later this year. ј 


Мау I suggest you contact your telephone business office for 
additional details. Thank you again for your interest. 


Sincerely, 
PACIFIC PLANTRONICS, INC. 
4 
жез аа. 2 


- Grant Van Meter 
Sales Administr 
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TO OUR SHAREHOLDERS: 

Two weeks ago, your company announced an 
important new product development — an ultra 
lightweight telephone headset worn behind the 
ear, eliminaling the need for a headband. We 
consider thie new unit, designated the model 
50-80, as perhaps the most significant product 
ever offered by Pacific Plantronics 

Н represents two and one-half years of re L 
search and development effort and incorporates 
а number о! significant engineering advances 


, М over our original model 50 (which Itself has been 

4 through a complete redesign since Introduction С) » 

5. PACIFIC PLANTRONICS, INC. іп 1962). Most important of all, it opens а new s 

З “ and very large marketing area for us 

: SANTA CRUZ Ie The model 50-80 has been ۰ esigned as an 5 

% ۳ ойісе convenience product, and will be aimed « 

T directly at the estimated 6.7 million business ie 
oriented users who spend a substantial part of ۰ 3 
each working day on the telephone. This muttet ” 


includes stockbrokers, purchasing алгп'< pr 
sonnel administrators, many doctors 35a law- 
yers, and salosmen in virtually every phase ot 
business 
The model 50-80 will operate off a standard 
desk model telephona equipped with a jack 
connection, &s well as in conjurction with an 3 
office switchboard. Its user will have both hands \ 
i} be able to move about ч. 
гә of the connection 


free while talking, ғ” 
within a ten-foot fu 
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* ROANWELL DUILOING * 100 VARICK STRECT · KEW YORK, N.Y. 10014 
YUKON 9-1000 ۰ TELETYPE 212 640-4791 | 
“ 
: Sept. 26, 1969 | 
. s У % ۰ . . 
Mr. James О. Woodbridge f '. | 
۳ Executive Vice President . 
Unex Laboratories, Inc. | ۲ à А 


Hathorne, Mass. 01937 : 2t | 


' pear Mr. Woodbridge: 
Тһе folloving terms and conditions shall apply to the purchase 
order which we are planning to place with you. for development 


| work. 
Please signify your agreement by signing and returning a copy 
۰ of this memo to me. А 
1. All information disclosed by Roanwell in the performance 
of the outlined task is confidential. Atl rawing 
іп the performance of the task shall be marked "Confidential, 
Р shall not be disclosed to anyone outside of Roanwell an 
Unex" 
2. All ĉzawings, tooling, fixtures shall become the property of 
7 Roanwill Corporation and sarrendered upon demand 
3. All patentable ideas resulting from this 1 opment shall 
2 
у become propexty of Roanwell Corporation. 
4. Unex shall. not sell the end product (as descr?! d in the 
attached Design Objectives dated Sept. 26) or a similar 
А product to anyone but Roanwell Co superat: on. 


4 


% 


5. Unex shall not use this deve ‘lopment or the Roanweli relati 
3 ship for advertising or promotional purposes unless specific 
authorized in writing. à 


. : Я ~ 


(continued) " 
/ Е 0056 


1 Chass Scerroy дие 0 ۱ ۱ - 


Unex Laboratoric: Inc. v 3 Sept. 26, 155“ 


‚ На«һогл, Mass. | | | .. page 2. 


6. As soon as the job which is to be performed is disclose¢ “> 
Unex, if any conflict arises on proprietary information „ЕХ 
shall informa Roanwell within а few days. 


7. The job shall be performed on'a fixe rate basis for a 6 .ionth 
_ period. The rates shall be: . 


- Tool & Піс Maker “610.00 per hr. 
Technician $10.00 per hr.* 
Assembly & Plastic Molding $ 6.50 per hr. 
Drafting $ 8.00 per hr. ? 
.. Project Engineer $15.00 per hr.** > 


* Includes equipment already available at Unex. 

** This rate assumes that the project engineer performs а 
combination of engineering and design drafting on аррго:- 
imately 50% - 50% basis. : i 

8. - Mr. Nichol: or alternate approved by Roanvell, shall be the 

project engineer on this project and shall be available cn a 

minimum 20 hr. per weck basis. IEEE 


reports shall be 53 


9. Brief and written bi-weekly pr ss 
al of billing. 


о 
tm report ‘status and obtain app 
210. P:rtial payments shall be nace monthly at 75% of the Ъ 26 
‚ гооп ала the 25% balance shall be paid upon completi^ $ 

the project or every three months, whichever is sooner. 


“ 
г... 


11. МІЗ direct expenses such as travel, telephone, etc. shall te 
billed оп a cost basis. Any one expenditure exceeding $220 


shall be approved by Roanwell prior to commitment. 


12. All technical contacts shall be through the undersigned. 
All other contacts shall be with Mr. Dave DeParis 


" 
. 


% 
Very truly yours, 
ROANWELL CORPORATION 
кар”. ж-е a 
۰ : я Harfs’C. Mol 
HCM/gw | Vice President of Engineer: 
қ ý 
0 ERE 5s 
Мама ОА СТ بو‎ ion ИГЕН 2. ТЕ ‘ 
Jonnen: James О. Woodbridge Бас 
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‘Attachment to letter аьа, 26, 1969 © 


to Ја “е О. Woodbridge, 
Unex'Laboratorics, Inc. 


ie аға. м . 90 SERIES HEADSET 


‘DESIGN OBJECTIVES 


i. Тһе hoped for end objective is to build a headset which can be 


used by a PBX operator, without requiring earmolds or any other 


device unique to the particular operator. The headsct shall be 
а Р 


4 / 


usable Бу either male or female of normal size, (90% of population) 


, 


either on the right or left side of head. The headsets shall be 


e ۰ 


attached without use of headband, eyeglasses, etc. 


2.1 Тһе headset shall use the transducers supplied by Roanwell and 
should if at all possible use the vibration isolation boots which 


are already being used by.the transducers. 


3. If at all possible, the headset shall use as many parts as p 
from the existing headset such as sp»ech tube, ball socket, cord 


assembly, but not if there is а sericus performanc? compromis... 
, 4. The amplifier will not be part of the design task, and shall 


be part of the headset. 


"db bf 


5. The output from the headset shall be per the attached spec, 


is the approved spec for telephone use. " 
6. The cord а55си ау and the transducer shall be easily replacea>: | 


preferably without soldering or use of special tools. | 
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70 SERIES HEADSET PROJECT 


Initial Report - First Week - Sept 26 to October 3rd. 


BACKGROUND: - As a result of meeting held on Friday, Sept 26th 
between Mr. Woodbridge and Mr. Nichols of Unex, and Mr. Powers, 
Mr. Potter, Mr. Mol, Мг. DeParis, Mr. Morrison, and Mr. Kloek, 
general working agreements and design objectives were set for 
developing a new head set. 


INITIAL STUDY: -A review of Roanwell's objectives, related designs 


assorted models ang parts, and drawings was mad to study the 
problems envolved. The initial Roanwell #2 and #3 layouts for 
а 70 Series headset provided good starting designs, lacking 
only details and minor refinements for a possible end product. 

STUDY CF ALTERNATIVES:- Several design possibilities were rough 
sketched with brief Pro and Cpn comments,as were various possible 
ear locations, disconnect and wire termination considerations 
(See sketches #1,2,3,6,7). 


BEST INITIAL SELECTIONS: - ‘Iwo alternate designs were rough sketch- 
ed in some detail ( See #4 and #5), and rough wooden models 
made to show the approximate size and wearing possibilities. 
An attempt was made to incorporate and list some new features 
not in the origidnal #2 and #3 designs as variations for possible 
consideration. 


NEXT STEP: - Based on our joint evaluations of the various design 
features to date, more detailed drawings, models, or performance 
tests can now be scheduled on the more promising ideas. 


REFERENCE DATA: - Three Knowles Electronics technical bulletins 
are loaned with this report as general information on the 
effects of tubing length, size, etc on transducer performance. 


N. P. Níchols 
10/3/69 
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70 Series Headset Project 


Second Report for period October 6, 1969 to October 21, 1969: 


Mr. Woodbridge brought the initial weeks report, drawing and 
models to New York on Копдау Кя 6, for general discussions. 
During the second week I largely marked time vending receipt 

of component parts, and your evaluation of our initial thoughts. 
However a few hours were spent on further details on the original 
sketches to check feasibility and clarify design possibdilitics. 
In response to your initial reaction to bur first report, I did 
additiona l general design and sketches on the possibilities of 
an over the ear voice tube as suszested by your sales devart- 
ment, more detailed layouts for the flat hearing aid type with 
one pessidle terminal construction, additional terminal and 
Strain details for the cylindrical type, and additional wearing 
end fitting considerations and models. 

It is exnecteu at a meeting on Wednesday, 

zero in on best design considerations and proceed on more 
detailed drawings, initial breadboard trsting, er more complete 
models for evaluation. A survey of орь ator reactions to 
various models should probably be done before too much detail 


drawing is attempted. 


JUL ۰ 
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Series 70 Development 


Report for Period October 22, 1969 through November 7, 1969 


ROANWELL CORPORATICN 1 


At our mecting in York on October 22nd, it was decided 
] 


lew i 

that adjustable means were necessary to iit а l types and | 
sizes of ears, and that an under the ear lobe hook was needed 

for good stabil ity with all types of units. i 
Duriag the following week various type of hcoks were tried | 
and six болту models меге prepared for running, preference H 
e-7 fit tests on both male and female ears. Тһе result of | 
limited local tests were tabulated and at а visit here by | 
Mr. Кој, о October 30, it was decided to narrow the models i 
down to two types and proceed : а working models of each. 

One model te be similar to the P. P. I. design with over-the- | 
ear input pipe, but with Roanwell transducers, and the otner J 
model to be she most acceptable flat суре behind-the-ear unit 

with over-the-ear output. | 
We also decided to add a plug-in cord, as featvred by P. P. I. i 
Therefore, new details and drawings were made for a first | 
model of each configuration and model case, boot, swivel and 

other ме started for getting a first working model of the E 
newest flat tyne. Hopefully, this will be ready during the ! 
week of ۱ vember 17, tobe 0110: ed by the Р. Р. 1. type as i 
soon г5 the necessa гу new parts can be made. 
A drawing of the layout for the first working modei is еп- 
closed, as well as an accounting of engineering and travel 
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3. Хул 05 Unis Sync We ring Comfort Enmity 

1) P.P.I., top input _ _ (о дај РР 2” 
2) Flat, top input S-2-b -6-f-¥ S -5-3/ 55] gt 
3) Plat, high count Реко > 3. 3—7 -7 5 /3 / “ih 
4) Flat, low mount /-7-/ дла бе зе 27 [21 | mt 
5) Round, low mount 3 У مب وب‎ рјн (26 y? 
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0 Series Initial Sem - Confidential Re 
Seorsa 7272 / · Charce 

# Туре of Unit Eye Appeal . Wearing-c- Ort бес · · · ДНИНИ 

1 PPI., top зарад 2/7 6-2-2 -9 6.514 L2. rc 

2) | Flat, top input 4 У - 2-7-5 - 2 -5 c [ag {EE | eth 

3) Flat, high mount 2-3-2-3-3:3:У-% йа ی‎ _ 2” 
.4) Flat, low mount/~/ 7 Á ot -1-4-1--і e {7} pat Charce one 
5) Round, low mount 4-67 y-6:3-6-1- У p / <= ___ 

6) Oval, low تفت‎ pepe ge ваны? 27 < fie 
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Date 


a: —— rH TEM = 
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2. Bm се mta Fog дол Hon ч} cm mii 


1) P.P.I., tcp input 6-6-2-4-2-5-2-2-6 / г2 | 47 
2) Flet, tcp input . 3:24-5-Ғ-5-,-Ұ. /25- | Pp 
3) Plat, high mount qe 2-2" : Жер dee” КО А АЧ, - 24 
4) Plat, low mount dic • Ұ-/-5-/-/-/ س ور‎ 124 
۳ Round, сис _____ S -a -/--/-7-Ұ-а ЖАР. алм 
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SINCE 1938 
MANUFACTURER OF PRECISION BUILT HEARING INSTRUMENTS “0 , 


A DIVISION OF | 
TEL. DANVERS 
NICHOLS & CLARK, INC. 774-3300 


HATHORNE, MASS. 01937 


сате November 18, 1969 


ome • Att. Mr. Hans Mol .SHIP ~ 
TO Roanwell Corp. е % 
180 Varick St. e d 


Hew York, N. Y. 10014 


DATE OF 6 | ini OROER NO. woe SHIPPED SHIPPEO VIA T 4 s 
239$ 9/29/69 23493 +3 11/18/69 | FC- Spec. Del мето — مس‎ 
ежел. 2... кемек он PRICE | “Т awouwt | 
i! 


dnd | ОЕ 


QUAN. | 
ORDERED sHiPPED _ | - 
Ра | 


Series 70 Headset 


First complete working model, with | 


over ear output 
0 ۱ ۱ | 
bozorg 


WHEN PAYING INVOICE SHOW OUR INVOICE NUMBER 
Cloims for shortages ond defective material must 
returned without our permission. 


NOTICE: This material has been inspecied, checked and core’ fully packed. 
be mode within 5 days atter rece: pt of goods. No credi И will te allowed for geods 


ORIGINAL ‘ic 


1 Диета 0 = ۳ йз ь мм ие и. р м“ за il ш.а” 
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SINCE 1938 
і MANUFACTURER OF PRECISION BUILT HEARING INSTRUMENTS 
A DIVISION OF 
TEL. DANVERS 
i NICHOLS & CLARK, INC. رح‎ тез 
НАТНОВМЕ, МА55. 01937 
pate December 6,1969 E 
! Att:Mr.Hans Mol x 
Roanwell Corp. 
D ۰ > - 
5060 “ 180 Varick St. C 
„New York, N. Y. 10014 TW : 


CUSTOMER'S OROER NC. CATE SHIPPED SHIPPED Via 


3493 Our#4018 | 12/06/69 Мг. Н. Potter 


OESCRIPTION | PRICE || AMOUNT 


OF ОМСЕЯ 
е Q 


Memo 


Series 70 Headset 


Second complete working medel, with 
over ear input 


NOTICE: This material has been inspected, checked ond carefully packed. Сісітз for shortages ond deiective material must 
be made within 5 days citer receipt of goods, No credit will be allowed for goods returned without our permission. 
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ROANWELL CORPORATION 


Series 70 Development 


Report for Period Hovember 21, to December 6. 


a second 
he ear I ET / 


to designing and buildir 
70 headset with an over 
I. configuration. 


This period was devote 3 
working model of Serie t 
input similar to the Р.Р» 


Ав іп the first model Roanwell transducers and boots were 
used, and a similar و‎ ug-in cord feature for easy disconnect. 
If the configuration and wearing comfort of this model is 
acceotable, and acoustic performance is reasonably right, 
further refinements of details and construction can now be 
made аз a basis for initial produ tion models. 
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DECEMBER 14, 1962 


D. М. POWERS 


в. №. HOWELL PACIFIC PLANTRONICS 
| SANTA CRUZ, CALIFORNIA 


REF : MEMO DWP/SDM DATED DECEMBER 1378 
e par | 


и 


On record I am putting оп paper пу thouchts as expressed to 
you verbally in respect to the next move on our part. 


Even thouch the overall conception of the Plantronics headset 

was finalized by an "upstart" in the headset industry, it would 

be foolish for us not to admit that the headset has created а 

а preat deal of istry anons headset users. As demonstrated 

in our own laboratory, it is so light that vou hardly know E 
when it is on your head and its qualities from an electrical 

and acoustical standpoint are certainlv adequate for a zreat 

many uses. As a matter of fact, in the report соме ng the 

New Products Committee Meetings held November 9th a Lantronic 


type of headset" was fifth on the list out of a total cf 5 
suggestions as possible new items to be considered for ic: p- 
ment. 


In spite оГ (һе fact that nearly $400,000 allegedly has heen 

put into Plantronics since they started, it would seer to ne 

that we should at least approach them to get sore indication 

of what their thoughts might be in respect to a possible acquisi- 
tion-or петгет-аггапгепепї. I see no reason why we should 
hesitate to adnit that the roneral concept of their_desicn_ is 
one that has 4 воле Interest in the Field сусп to the, ‚| 
extent c^ our beins Әопгсегсісе fron a number of areas to come | 
up wits: c Similar excent ensineered to fit their parti- | 
cuf; ications. This аз са 1оп-епей песет! пт is, of course, af 
the thine that асу are coding to Rave-trouble with, and one | 

Sf your 124015 tenoranduxs indicates they are readily cppreciate 

this. In talki- ; with them, it would seen to ге the point to 


stress is tha оч that they have created the initial interest, A 
we arc ‘rain to be forced то ret into the nicture sooner or Lo 
oot MÀ — - орыта тик. -4 t= du ире s P^ ө ` 
Later in опе or anctaer wi, and-I-^don*Y^thinl-thzre 15" апу 
question but what they would recognize the fact that in the 1-4” 
field of specification tyne headsets, Roanvell, as a corpetitor, 
‘Would tetresent а pretty strong force and, therefore, it would ! ^ 
seen onlv loeicnl they: would sive very serious consiceration 1 
I ааа Та А موی یی‎ ptm || 
to а reasonable tic-ur. ; : 
— — —  —— Á— > * 
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2. Olney et al patent 2,485,405, grante 
(with an Olney et al article entitle 
phone", in The Journal of the Acoust 
America, January, 1945, pages 172-7, 
102 of the July 1944 issue of the Jour 
presentation of this article in May 
(a) Martin patent 2,592,562, grante 
(b) Gilbert patent 2,586,644, granted February l 
with Telex sales flyer 381008 (Rev. 10-55) a 
brochure Form 38500 (Rev. 2-59) 
(c) ARINC publication entitled 
Boom Microphone", designat 
No. 535, issued March 25, 
3. Spencer-Roberton article entitl 
for Telephone Operators", in Th 
Engineers’ Journal, October 196 pag 
British patents 776,896 and 716,801) 
4. Dreher et al patent 2,904,640, granted September 
(а) 8.Ғ. ybarger article entitled "The Earmold 
Receiver Acoustic System", in The Rad 
Voice, October 1958, pages 2-12 


(b) Henderson patent 2,939,923, granted June 7, 


(c) Ohio State University Research Foundation Te 
Report No. 36 (TN 56-57), dated October 1956 
pages 313 and 330 of U.S. Government Researc 
dated June 13, 1958, concerning the availabi 
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It follows, that when the telephonic and phoaographie sounds, words, or signals 
are produced or received by the instruments or apparatus aforesaid, the tubes or 
channels attache] to the said cap, caps, or covers, or telephonic and phono graphic 
instruments, will convey tlie sounds, words, or signals emanated or s gnalled to a 
distance from the instraments or apparatus to a number of persons using the 5 
instrument where required. 

Such tubes, and mouth-picces, and ear-pieces, can also be used and attached for 
speaking into and listening to such instruments from a distance simultaneously, 
and thus authenticated copies of messages or signals seut could be taken down in 
writing, or listened to by persons in different places 10 

For example, several reporters to newspapers, or other ‚ Persons, may severally 
have the use of one or more tubes or channels, а. шоч 
runoiog from the cap, caps, or covers or instruments as 1 
adjusted or fixed to his or their persons or ears, having li 
with spri ngs, or otherwi ise, 50 as to shut out external ls, stillness w 
secured to him or them, and one telephonic and phono zraphie instrument, from 
which sounds, words, or signals emanate or are signalled, would answer the purpose 
of a multiplicity uf telephon c and phon: nstruments and appara 
several persons would, one an: all, be aite the same messages, words, or 
signals, or sounds at the same time, altho rent places The messages 2 
words, or signals received could thus be att ested, registered, and accuracy ensured 
at the m oment of emanation or deliv ery 


i will be evident that the } of the reporters 
having to hold any instruments, as the tubes or ch 
ght into close proximity to t j 


c and phonographic iastrur 
will be free and ready to write or manipulate oti 
required, at th samo е words, sounds 


the telephonic and phonograpliic instruments or app 
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SPECIFICATION іп pursuance of the cor n 
the said George Edward Pritchett in *be С 
15th July 1878. 


GEORGE EDWARD РытснЕ of Bishon Stortford, in the County of Herts, 
Architect. “New on ІМРПОУЕ» Mr (53 APPARATUS, ов A УРА, ANCES FoR UTILIZING 
AND CONVEYING SOUNDS ов SIGNALS FRC 8 


› “IC ов PHONOGRAPHIC 
SounpD-PRoDUCING OR SIGNALLING INSTRUX. 7 


or 


Thi. Invention comprises means ог methods of im[ 


parting and revealing 
articulate speech, musical or other sounds 2r signals e'aanating from ог | 
10 by telephonic, ph мара and و‎ l-producing instruments and apparat 


to put the sounds or open communication with & numb 
persons editt ffected by placing а cap, caps, 


cases or otler similar app! 


dimensions, construction, and teri 
in close connection with or in o : 


5 
ıer convenient posit or positions vith z respect 


15 to the telephonic and phonographic ‘astruments and appa aratus, so as to catch 
the words, sounds, and si m, conveyed, or produced by thes the 


instruments and apparatus aforesaid. From these caps, сар, or covers > number of 

tubes or channels of various sizes or lengths may be branched by being inserted, 

screwed, or secured into the said cap, caps, — or cases, or into the telephonic 
20 and phonograpbic instruments and apparatus, below or above the discs, and 
termina uted or fitted with ear-pieces, mouth- н valves, and circuit breaks ог 
otherwise. 

Jt follows that wh 
are produced or reci 
chennels attached 

| 


Instruments w 


to 
сл 


distance from the instruments or apparatus 
to the instrument where required 
Such tudes, and mo uth- - ieces, and ear-pieces, can e used and attached for 


50 speaking into and liste 


= 
i > 
instruments and app : 


442 


the same message, ۲ 4 57 the same tele phon 
қтар! іс instrument а | t 1! Ine messave words, or signals recei 
45 could thus be attested, registered, and accuracy ensured at the moizent of emanation 


or delivery. 
It will be evident that the hands wf 
having to hold any iastrumest, as the 
to or broug sht in close proxim 
50 phonic and phonographi 
fingers will be free and ready 
&c., as required, at the me 
froin the telephonic or ph 
Having thus far described 
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lat my шет, improved 


еретеч, 
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and appliances alluded to тау he placed at any convenient distances or number of 
miles apart, and алау be brought into use or worked b: method or medium, 
so as to produce tho required and strengthening e and кат. may vary іп 
size, shape, dimensions, and materials. 

For the new adaptations and combinations aforesaid one mode I adopt, shewn 
by Fic ۲ of the Drawing accompanying this Specification, is to bend а пісе] or 


с 


5 )r 


‘ointed or otherwise, towards or at its or their ceutres, or else- 


۲ 


4 supplied with or without sof iron cores and сой, bobbins, und discs, 

a curvilinear or angular manner anc 3 to allow mouth and car 
pieces or caps, with finials, pads, and appliances to fit to the ear or ears and mouth 10 
of the user when placed there, so ая to form both transmitting and 

. instruments ог instrument to be used at the samo time without suiting it or 
from the car to the mouth, or vice versa. 

This duplex form and combination can be held by the 
wise fixed, the pressure of the i | 
(which may be magnetized ог 
to the ear and mouth as rcqu 
his adjustment may also 
(as shewn in Fig. 1) 
hese iron or steel rods can t 
decorated, as can also the cap and tubing 
his instrument can be foldi! up, so 2" to 


shewn in said Fig 
pieces can be pad 
sounds (as also او‎ 


hearing sounds 50 


nly be necessary to move от ۱ 
mouth, so as to speak into t n 


t or them from the ca 


۱ 


shiftin 


т 
5 


Кенет these 4 4‏ مه 
р и ughten 5 1 -‏ 
rials may be introduc etween the r‏ 
n Fie 2‏ 
n Fig. 2‏ 


оге persons into communi 
instrumeots of various sizes and suital 
&re also introduced into 1 

Another new adaptation and combination 


or iron rods, as aforesaid, so as to fit the ear or ears, and with pads or otherwise, 
} 


so as to shut out external so inds. These may be connected or fixed by straps, 


tubes, bands, or springs, and fastened by these passing over head and under 
the chi 


Tubes may be inserted in the caps, as aforesai 
ап” receiving sounds. The hands of the per 
or instruments will thus be free to write 
ments, 25 required. This: 

Another new adaptation 
telephonic instruments wit г sezmental caps, or enclosures of other 50 
shapes, made with metal, ebonite, or suitable materials, am having a tube or t ibes 
(elastic or otherwise) terminated with ear finials and pads to cover the ear or ears 
of the person using them, so as to shut out sounds. Month-pieces or tubes adapted 
for transmitting sounds or messages will be branched and fixed on the caps, and 
adapted for the use of the mouth (as shewn at A in said Fig. 4). 

The telephonic instruments when used іп (га adaptation and combination can 


or will be fastened by a clip, strap, or otherwise to the collar or garment of the 


ise of is to cap 


ст 
с 
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user, either on the left or right side; or there w 
instruments in use, one on each sido (as suewn 
] which may reach to the ears as alor 


and t 
with а band or 


е 


to the r gat ear у ۱ as ) b 
10 chin of the user, wt i wi fixed by a b 
nd ear-picces as $ d; thus the hands 


instrument, and to whom 
write and manipulate with 
illustrated ia Fig. 5, where 
15 Another new adaptation an 
strans or bands, or fix them 
ress the ear against one 


Т 
Ч м " 
Tubes can be inserted eit 


је instrument or ш 


or 


receiving 


transmitting an 
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lant tine 
adaptation 


ia connection 


Iven | tube 1 
урова! tu 
ns, with outicts 
95 with % 
1 % te ^ , ь ” ۰ А " 
other rtions e ie n 
raised or ;iowered to or from ۲ ain 1 ( з to uti nv 
the so vung from ог ۷ { - 8 с Maing 
into this main tube and Drac tubes al а d thence int ther aud оет 
30 tubes (elastic or otherwise) with ear and mouth pieces as aforesaid, and as also 
shewn in Fig. 7 
Stons or dampers may be introduced into the шап í elsewhere s 
use опе от mor ins t % 14 8 ئ‎ А, 212. ۸ ler 5 
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Опе of the outlets can be used ‘or transmitting, and the other or others may be‏ 
fitted with tubes or channels, an.| mouth and ear ріссез, for the purpose of listening‏ 
to and receiving sourds and messages. This mode and combination is illustrated‏ 
in Fig. 10.‏ 

A similar adaptation and coribination may be made use of without any tele- 
phonic instrument, technically г0-елЛед, and also with what аге known as toy 
telephones influenced by vibratory motions, visible or invisible, by inserting a tube 
or tubes with suitable ear and mouth pieces into the material of the instruments, 
во that the telephonic instrument becomes а multiplex instrument 'n its effects, 
and severa. persons may use ог ата! themselves of a number of telephonic sounds 
and results simultaneously without shifting the instruments. 

Similar adaptations and combinations in effect may also be used or applied to pho- 
nographic or any other sounding instruments by casing, boxing, or enclosing them 
with materials, such as wood, ebonite, metal, or other suitable substances ^^ that 


sounds will be condensed ard strengthened, and will emanate and Бе. veyed 
from them and their с: دود‎ anl boxings through tubes or channels to distances 
less or greater, аз may be required, and thus sounds ог signals will be put into 


&udible, free, and open communication with a number of persons simultan: ously, as 
also shewn in Fig. 11. 

And it may be here observed that this Invention, although it will be found to be 
of grea‘ utility to all p:rsons who have to use telephonic, phonographie, micro- 
phonic, or such like instriments, will also be found to be of the greatest service to 
persons afflicted with deafness, as even the simpler forms of sound-conveying instru- 
ments could, by the adoption of my Invention, be increased in efficiency. 

Relays can also be in'roduced where requisite 

Having new particularly described and ascertained the nature and object of 
Invention, and in what manner the same is to ђе nerformo l or «d 
I Пегезу declare that I claim substantially as herein-before set forth and 
the Javention of new о: imp oved means, apparatus, ‹ | ў 
conveying sounds or signals to and from telephonie, phonographie, or other sound- 
conveying, producing, reproducing, or signalling instruments, wherein the use and 
idoption of sounding instruments with enclosings, pads, boxings, tubes, branches, 
заг trumpets, and (егіпіпдіз arranged substantially as herein-before described 
‘although open to variation in detail as to rel or otherwise) with the view of 
condensing, strengthening, and utilizing, and transmitting the f te phonic 
phonographie, mierophonie, and other sound-conv eying, producing, reproducin 
instruments, is the important point or feature. 
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In witnéss whereof, I, the said George Edward 
my hand and seal, this Fifteenth day оѓ. 
‚ thousand eight hundred and seventy-eigh 


Witness, 
Т. MORGAN, 
Secretary, 3 
Inventors’ Patent Right Ass®., Limited. 
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17 Claims. 

This invention relates to electro-acoustical 

transducers and especially to microphones and to 
similar sound pickup devices. 

In telephone transmitters, aco са! watt- 


meters. acoustical impedance meters and similar § 


devices, there 15 involved the problem of picking 
up energy from sound waves and conveying or 
applying it to a unit which translates it into cor- 
responding electrical effects 

In the case of telephone transmitters, it 15 fre- 
quently desirable that these devices discriminat 
against unwanted sounds. For exampie, іп а 
telephone exchange. the noise at neighbcring op- 
erators' positions should not be picked up by а 


given operator's transmitter. It would be an ad- 15 


vantage if the transmitter were small so that it 
could be supported with the recciver against the 
operator's ear, thereby obv.ating the need for the 
usual chest-supportec. hcorm-type microphone. 
Іп ап acoustical wattmeter or impedance meter, 
а suitable microphone unit or pickup device is 
essential in order to measure the energy being 
carried by sound waves. To determine 5 итд in- 
tensity in а free feild, it is merely necessary to 
measure the sound pressure, but in ti 
of reflected waves, the relation of the pressure 
and particle velocity components of the waves 
тау be disturbed so that the pressure alone 1$ по“ 
longer a reliable indication of the sound inten ity. 
Under such conditions. the sound intensity can 
be determined only if the pressure and velocity 
components of the wave, as well as the phase 
angle between them, are taken into account. 
However, relatively larze micropho units or 
pickups cause difficulties at high frequencies since 
the microphone size and spacing is comparable to 
the wave length. However, the tube type or probe 
microphone construction of the present inven- 
tion permits the pickup umi-s to be made small 


enough so that they disturb the wave very little. 40 


4150. the tube units сап be mounted close to- 
zether so that the sound energy can ог deriv 
from a very small region. 

The various features and advantages of the 
invention will appear from the detailed descrin- 
tion and claims when taken with the drawings in 
which: 

Pig. 115 a perspective view of one embodiment 


пе presence 25 


(СІ. 179—102) 


2 


bined receiver and dipole microphone adapted to 
be worn as shown; 

Pig. 2 is a side view and Fig. 3 is a rear view of 
the telephone combination illustrated іп Fig. 1; 

Fic. 4 is a plan view of a mouthpiece suitable 
for use in this embodiment; 

Fiz. 5 is a vertical section through this mouth- 
piece; 

Fig. 6 is a sectional view thereof, takcn on the 
line 6. 6 of Fig. 4; 

Fig. 7 illustrates that portion of the microphone 
and the receiver which is mounted within the 
casing or shell. the shell beinz broken away to 
illustrate the arrangement of the parts therein 

Fig. 8 is a bottom view of the Junction block 
assembied on the bottom of the yoke; 

F:z.9 is a bottom view of *he yoke alone 

Fig. 10 is a section taken substantially on the 
line 10, 10 of Fig. 9 showing thc rclation of th^ 
passares through the junction block and throuch 
he passages іп well 2 


tes at each surface of the diaphragm mount- 


а се 
p 


mot in the shell, particuia 

ing th phone ciement and the receiver with 
the shicld mounted between these parts and pro- 
viding а support [or the receiver; 


Fig. 12 is a front view of a port 
alone with the receiver mounted 
Fig. 13 is a face view of the m 
with the yoke mounted thereon; 
Fig. 14 15 а similar view of the reverse side of 
the microphone and yoke; 
Fig. 15 is a perspective view and Fig. 16 15 a 


cross section through a modifed form of tubing 


for connecting the mouthpiece with the micro- 
phone unit; . 


Fig. 17 illustrates a construction whereby the 
effective length of а tube connecting the mouth- 
piece to the microphone unit. can be adjusted: 

Fig. 18 is a diacram illustrating the fleld of re- 
sponse of one embcdiment of the pick-up unit 
of this invention; 

Fic. 19 illustrates, by the broken iine, the re- 
sponse of а dipoie microphone with the д'ро!е 
ends of the tubes left open While the full ! 
graph illustrates tie response of the dipole ۲ 


1 
of the invention wherein there is provided а com- во phone of the present Invention when the dipole 


o 


2,485,405 


3 


ends of the tubes are terminated with acoustical 
Tesistances; 

Fiz. 20 15 a chart illustrating by the dotted 
the response of the present dipole micro 
alone. and the broken line curve represe! 
transmission characteristic of cight milcs 
telephone cable, while representing hy the 
line curve, the overall response of the 


dipole microphone plus the mentioned cable; 
Fig. 21 illustrates, by the broken line 
the response of a conventional horn type 


tor's transmitter, while by the full line 
trates the response of the mentioned horn type 
transmitter plus the transmission characteristi 
of eight miles of 222 cable: 

Figs. 22 to 26 inclustve are diag 
explaining „ле principles of the ir 
27 is a diagram useful in expla 
characteristics of the present дірсіс 
invention when tubes of different lengths are in- 
corp» sted aree 

Fi a a diagrammatic showing of one 
of mic им unit made іп accordance with 
Present invention and suitable for use in 
acoustical wattmeter or impedance met 

Fig. 29 is a block diagram of an acousti watt- 
meter or impedance meter incorporating the mi- 
crophone or transducer unit of Fic. 28: 

Pig. 20 15 a diagrammatic showing 
trpe of microphone pickup of the pres 
tion, likewise suitable for use іп an 
wattmeter or impedance meter: 

Fir. 31 is a circuit network whi 
stituted for that portion of the meter 
at the left of the broken line there 
20 is used 


microphone pickup of Fig. 5 
One embodiment of the inventi in the form 
of a dipole microphone of 


~pe, is shown incorporated 
phone set іп Pigs. 1 to 17 
пе set comprises a shell 
hene unit generally designated 2 and a 
phone receiver 3 are enclosed, the shell with it 
enclosed parts being of a size and t 


supported against the ear of fya 
means of * band 4 engagi ng th 
=" 


the microphone capsule 6 of alum 
which this element is mounted. This 
ic clement includes a pair of spaccd ; 

ired to the respective sides of a re 
іг permanent magnet 8, these parts 
tained in the position i I 
suitable brass clamp 19 secured to the 
Each pole piece has a part encircled by 
the two coils 9 being electrically con 
inclusion in a transmitter cir 
The extensions Та. Та (Fig. 14 


1.1 «ec 


lustrated in Fir 


Бет م‎ 


о 
ое 


shown) 


pole pieces just project through a wall of the 
^ being scaled therein against 
s. the extensions Та, Ta of the pole pieces аге 


positioned close to one surface of a diap 
۱۱ within the capsule so that the electromag | 
ricment is influenced by the action of the dia- 
рћгаст Although this di:phragm is shown to 
be clamped in Fig. 10, it can be unclamped. The 
diaphrarm defines the cavities 12 and (3 at the 
respective sides thercof. which cavities are pro- 
portioned to give adequate damping of the dia- 
p! zm resonance peak and to prevent a nodal 
diameter mode of vibration as will be furth 


4 


The cavities 12 and 13 com- 
municate throuch the tubes 15 and 16 respecti 
which terminate in the mouthpiece (1 to be 
held adjacent the operator's mouth so that the 
5 usual horn type microphone can be dispensed 
While the optimum internal diameters of 
с tubes 15 and 1$ are related to the character- 
іп опе тойс! they measured 
nine-sixty fourths of an inch. The specific con- 
which affords communication between 
12 and tube 15 on the опе hand and 
16 on the other, 15 
ve and comprises a 
ion biock 19. The 
15 yokr ‘Fic. 10) is made with two hollow branches 
20 and 21 respectively provided with openi ngs | 22 
апа 23 their respective inner surfaces 
faces of the microphone capsule are mil 
provide recesses 24 having open 525: 
eg the cavities 12 and 13, the mention 
being preferably covered by dirt screens. Thus, 


the recesses in the microphone capsule can snugly 


cussed hereinafter. 


.- 


receive the branches of the yoke with the open- 
ings 22 and 23 of the yoke respectively communi- 
ting with the openings 25 and 26 through 
face ‘ails of the capsule. The lower спа of 
yoke is provided with diagonally extending 


cesses 29 and 17 which communicate ressec 
hoilow passages throuch the yo 
The connection block wh nich can be 


Я on the mentioned lower end of the 
yoke by suitable screws, has a pair of passaces 
32 and 23 extending therethrough to open into 
the recesses 23 and 30 respectively. By this con- 

35 п. the pair of passages through the blcck 

are arranged in one plane can 
th the pair of yoke passages whi 
na plone extencing at richt 
rer ends of these passag 
40 larzed to f \ 
е the | ( the tubes 15 and 16 
pole тел piere 11, as best shown in 
‚ 5 and 6 is orefcrably made of a block of 
Ит! weicht Ided mater aving its ends 35а 
4: ted Each of the 
есе 15 notched as at 
the notched part 
detachably r 
“Each openine 31 from the passageway into 

55 n hed part of the mouthpiece 15 vered by 
d £0 of silk fabric secured at 
suitable adhesive to the surface of 
piece. The wea the sil 
to provide the proper acoust 

60 ance tubes 15 and 15, 
will be hereinafter sect fort! 

о carries two с 
ing, such as wire gauze 
rminz generally to | 

C nded d the mouthpiece А5 istra 
in Fig. 1, the dipole mouthpiece is worn close to 
the lips, although this position 15 not critical, and 
consequently, in the absence of these screens $1 
and 42, there would be serious biasting noises іп 

40 16 to the puffs of air accom- 
panying such sounds as "p" and "t." This double 

uction provides more effective 
ing than a single screen and in 
the operator to remove and ster- 

75 eens without exposing the ter- 
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minal resistances £0 to mechanical damage Since 
the mouthpiece is intended to be worn with one 
end of the діре relatively close to the lips and 
the other dipol «nd directed toward the chin. thc 
tubes 15 and 16 arc preferably made о! some 
shape-retaining deformable material which may 
ре, for example, а thermo-plastic material, such 
as that now known as “Saran.” so that the tubes 
can be generally shaped to the contour of the 
operatot's face whercby the mouthpiece wil) be 
properly located with respect to the operator's 
mouth when the telephone receiver is supported 
in contact with one of her ears, as shown 

Instead of using two separate Кире“ such as 
15 and 16, ^ single strip of relatively soft material 
45 ‘Firs. 15 and 16) having two passages 46 and 
41 therethrough тау be used, when the openings 
іп the yoke and in the mouthpicce аге modified 
to receive the respective ends of the strip In 
this mcdification, the strip has a wire 49 incorpo- 
rated therein which tends to cause the strip to 
remain in the position to which it has been bent 
in the course of being adjusted to the head of an 
operator. 

Under certain conditions it may be desirable 
to modify the directional Characteristics of the 
microphone and for this purpose at least 6 о! 
the tubes 15 and 15 may be arranged so that its 
effective length can be adjusted at will. For ex- 
ample, the tube (6° (Fig 17) is provided with a 
telescoping crook 16” similar to a tuning slide on 
a trumpet. 

The telephone receiver 3 may be any light 
weight watch case receiver of small size. One 
flat side of the receiver is provided with an open- 
ing to allow room for the yoke 18 to be assem- 
bied وم‎ the сог«Ше $ when the microphone 2 
and the ۱ 3 are compactly arranged as 
shown with the microphone magnet 8 at ۶ 
ancles “о the receiver magnet 43 and its related 
pole p.cces. А magnetic shield 49a is mounted 
between the microphone and the receiver to pre- 
vent disturbing action th bet 
also serves as 2 mechanical support for holding 
the receiver against the ear cap la of the shell 

A dipole microphone may be defined as one 


whose sound pickup elements are arranced in the 


еп. This shield 


form of an acoustic dipole. and are differentially 
associated with the transducer clement a 
microphone responds to à s$ ind wave, only if 


there is a difference in pressure between the dipole 
ends 35а and 355 (Fig. 4). А sound originating 
іп the plane midway between А and B, for ex- 
ample. would produce no pressure difference ard, 
hence, no microphone response. The directional 
characteristics of the dipole microphone аге 
shown in Fig. 18. When the micropnone is worn 
as shown in Fig. 1, the plane of minimum re- 
sponse includes sounds orizinating at each side 
of the operator, and also sounds coming from in 
front of and somewhat below the operator's head. 
Thus the microphone can be oriented so as to 
discriminate against the voices of the adjacent 
operators and the clattering of plugs on the 
switchboard, and yet be in a position to cive maxi- 
mum response to the voice of the wearer. 

Even in the direction of its maximum response, 
the dipole microphone discriminates against dis- 
tant sounds—especially sounds of low frequency. 
This is of benefit in many locations where rum- 
bling noises arc troublesome. The explanation 
is as follows: when the microphone 15 worn with 
one end of the dipole close to th lips, sounds 
issuing from the wearer's mouth give rise to am- 


ro 
~ 
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plitude, as well ns phase differences at the dimle 
ends. For sounds arriving from a distance, how- 


ever, there is substantially no amplitude difference 


at the dipole ends. Consequently, the response 
in this latter case is due almost entirely to phase 
difference. As the wave length of the received 
sound becomes longer, the distance between the 
dipole ends constitutes a smaller and smaller pro- 
portion of the wave length Thus. the phase cif- 
ference becomes proaressively smaller for lower 
frequencies. It is this fact which accounts [or 
t^e discrimination mentioned above. 

A further substantial rain in signal-to-room- 
noise ratio over the conventional breastplate 
transmitter ік obtained because of the close loca- 
tion of the dipole to the lips. This location 15 
fixed, whereas the corresponding relation in the 
case of the breastplate transmitter varies ак to 
angle and distance with the movements of the 
wearer's head. 

A still further advantage of the dipole micro- 
phone in noisy locations 15 its freedom from rr«- 
onant peaks. as compared with strong resonances 
of the usual breastplate transmitter horn. These 
latter resonances are shock-excited hy certain f 
the noise components, and the noise is efIcctivel 
amplified in the process. 

The use of tube i, such as 15 and ۱6, constitute 
ап acoustic transmission line for the conduction 
of sound from the dipole mouthpiece to the mi- 
crophone unit proper (located іп the recciver 
case). makes it possible to eliminate the larer 
horn traditionally associated with operator's sets 
The inherent presence of standing waves in tubes 
15 and 16 aas. in the past, prevented the use of 
a microphone employing a «mall number of tube 
where reasonably faithful reproduction was dr- 
sired. In the present dipole microphone. how- 
ever, a termunation resistance 40 at the dipole end 
of each tube matches the acoustic impedance of 
the tube and eliminates the effect of the standin? 
waves. Fig. 19 sh. 55 
mal frequency response of this microphone and 
for purposes of comparison, the response ۰ 
ted line curve) with the terminating resi 
It will be noted that the normal 
sponse of the micrcphone rises 6 d per се! 


solid iine curse! the nnr- 


tArnes 


removed 


toward the high frequencies tyre of ۰ 
sponse compensates for thc droopirz transmis- 
sion characteristic of unloaded cable cireuiis 
Fic transmission character of 
eight mi . 22 cable and the over re- 
sponse of the cable and microphone For com- 


ison, Fig. 21 shows the response of the con- 
ntional horn type operator's set. 


Fundamental theory 


The principles of the invention will best be un- 
derstood by reference to Figs. 17 to 22 ۲۳ 
with the following analysis. The pressure at a 
distance r from a point source of sound can be 
expressed by 

Aup 


p= sin k(ct —r) (1) 


$ where: 


pzthe sound pressure at the point in questions 
A =the amplitude of the velocity potential. 
p=the density of the medium. 
r «the distance from the point source to the point 
in question. 
wez2v/, where f is the frequency. 
С == velocity of sound in the medium. 
atime 
К-«2ғ/у, where =the wave length of the sound 
wave. 
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The difference in pressure between ! го "по 
А and B separated by a distance D ‘Fig. 22) is 
given by the following expression 


ion "Tm Еш k(ct—r) win К -D ] 2) 


Two extreme conditions are of Interest іп prac- 
tice. One 15 for sounds originating at a distance 
from the microphone; |. e. ғ is large compared 
to D. The other is for sounds originating very 
close to the microphone: |. e., г is sma!l com- 
pared to D. Also, in general. D is small com- 
pared to the wave length, and КО is small com- 
pared to unitv. If r is large and КО 15 small, 
Equation 2 becomes 

klet -,- D ) 


Equation 3 shows that for a sound arriving from 
e distance, lap! is smaller than the pressure at 
А by a factor kD. If r is small compared to D, 
Equation 2 becomes 


e 


1e 
apekD— с 


Aw 


ap = — sin ۱64-۴ 4) 


A comparison between Equation 1 and Equation 
4 shows that эр is approximately the sam 
the pressure at point A. If, however, the sound 
source is located on the median piane tween 
points A and В, there is no resultant rence 
in pressure between the two points 


A pressure gradient microphonc closc 10 the 
source 
When a pressure gradient m ۱ is used 


close to the source. it 
which discriminates 
sounds arriving from а 
being merely a few feet 
The factors responsible 
can be summarized as f 

1. Por sound arri 
pressure gradient 
is smaller than the sound pressure 
kD—a reduction which is especially appa: 
low frequencies 

2. Sound which appe 
midway between points А апа B ‘see Fig 


istance, the 


۲ а pressure increment) 


Fig. 22) produces no difference іп 5 
tween the points and no response іп tne п 
phone 

3. A sound close to the microphone Wi in- 


nerentiy produce 
sound whic! 


a greater 
is far away 


response than a 


Analysis and factors 
response of the dir 


the frequency 
ole microphone 


зе factors affecting the response of a dipole 
microphone will best be understood by reference 
to Fies. 23. 24 and 25. Fig. 23 is a diagrammatic 
rep: sentation of the acoustic elements and 
diaphragm of a dipole microphone. Fig. 24 
shows the analogous electric? “cuit correspond- 
ing to Рі. 23; and Fig. 25 . simplification of 
24. A list of symbols pertaining to the above 
е figures is given below: 


pi—sound pressure at one end of the dipole. 

pa=sound pressure at the other end of the di- 
pole. 

Li=acoustic inertance due to radiation from 
the end of one tube. 

La=acoustic inertance due to radiation from th 
end of the other tube. 

Ri=acoustic resistance 
end of one tube. 


ue to radiation from the 
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Ra-acoustic resistance due to radiation from the 
end of the other tube 

Rı= acoustic resistance Inserted to terminate one 
tube 


А. = ~ resistance inserted to terminate the 
Ze ristic acoustic impedance of the 


first tu. pcm 
Where 


jensity of the medium 

velocity of sound іп the med 

cross-sectional area of the 

Ze characteristic acoustic 
second tube pc /53 


tube 
impedance of the 


Where: 


sı= the cross-sectional area of the second tube 

Ci: acoustic compliance of the cavity on the first 
side of the diaphragm 

Ci=acoustic compliance of the cavity on the 
other side of the diaphragm 

Та mass of the diaphragm (іп consistent units) 

Ca=compliance of the diaphr-.m (іп consistent 
nits? 

vac diaphragm velocity (іл consistent units). 

lı=lenath of the first tube 

8 length of the second tube 


Any type of transducer may be used to con- 
vert the diaphragm motion into electrical energy 
but for the purposes of analysis it wil] be assumed 

hat the transducer is some sort of an electro- 
magnetic element which generates an E. M. F 
ional to the diaphragm velocity ‘va’ Ai- 
it would be possible to derive a general 
rms of р: and рз and all the 
t constants. the inherent symmetry of the 
phone and the relative magnitudes of the 
Tects compared to the characteristic im- 
pedance of th pective tubes make possible 
considerable simplification ‚ CimCs, 

із, Хо == Zoom Юз == Ка, Ва = Аз, and Lis Ls. Also 
jw Li «Ze, so Ri and Li can be ۵ 
liows, then k toward the 
tube being 
in effect transm on line ex- 
source having an ternal !трей- 
qual to the characteristic impedance of 
1 The impedance looking back from AA 
ог BB is also едим to the characteristic imped- 
ance of the tube. From Thevenin's theorem and 
Kirchhoff's laws it can be shown that the circuit 
of Fig. 25, insofar as v« is concerned, is the equiv- 


alent of the circuit in Fig. 24 


Sp’ in Fig. 25 is the difference in the “open 
circuit pressures" at ^^ and BB in Fig. 8. Zo is 


used instead of ether Ze ог Za since the two are 
equal. If losses in the transmission tubes are ne- 
glected, it can be shown, from transmission line 
theory, tha 


ap 


J COS wy 


др = 


ча At 


where Ap is the difference in pressure between pi 
and pz. It will be noted that 


др ар"! 


and the only effect of the tubes 15 to Introduce а 
phase shift. If the ends of the tubes had been 
left open and R3 and Ва eliminated the tube im- 
pedance viewed from AA or BB would be either 
inductively or capacitatively reactive, and ар” 
would show sharp resonance peaks. 
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From Fig. 25 and Kirchhof's laws: 


„= 


For low frequencies such that 


СР 


ja? Ze and je 


је Ape C, 7) 
That ts to say, the diaphragm velocity is inde- 
pendent of Ze and С. И Sp is constant. га 15 
proportional to the frequency. Equations 4 and 
3 show that, close to the source, ір is approxi- 
matcly the same as the pressure while at a dis- 
tance [rom the source 3p is proportional to К and 
rises directly with the frequency. Close to the 
source, then 


op а)‏ > و 

And at а distance 
[LI 9) 
At higher frequencies the total “current” 


through the tubes is limited by 220, but the possi- 
bie existence of resonance involving C:/2, La, Са 
may allow ve to rise to a far higher value than 
the total “current” through the 


3 
the auditory canal 
position, 


10 


15 


2% 


30 


shown in fully expanded 


10 


sistance, the one nodal diameter mode of ribra- 
tion entirely 

As referred to above, in the case of plane waves, 
the directional characteristics of the normal ĉi- 
pole microphone show the "figure 8°’ shape like 
all pressure gradient microphones. The pattern 
can be changed to в cardioid shape ‘Fiz. 27, ог 
any shape intermediate the two as shown on ۰ 
210 in "Elements of Acoustical Епгіпеегіпе 
published by D. Van Nostrand Co. lac. This 
change can be effected by ۵۱۱۳۳۱۵ the length of 
one tube with respect to the other. If one tube 
is longer than the otuer by ® length equal to the 
distance between the ends of the dipole, the di- 
rectional pattern will be а cardioid provided los- 
es in the Lubes can be ignored. Strictly speaking, 
the cardioid pattern із obtained only with ۹ 
originating ас а distance from the microphone 
For sounds originating close to the mic өле 
there is a difference іг pressure amplitude he- 
tween the two ends of the dipole which preven's 
complete cancellation іп the minimum response 
direction. If, however, the sensitivity of one sir 
of the microphone із altered ‘by increasing the 
losses іп one of the tubes), it is possible to make à 
microphone with zero response for sounds arriv- 
ing (тот a definite direction and distance. Con- 
sider а dipole microphone in which the ahsoline 
ratio of sound pressure af the ends of the ация" 
must be 


[2/21 


for the pressure on each side of the Фаригает 
to be equal. Let us suppose, also. that the sonari 


== anes -— be neglected; and T€ source is located on а line connecting the two enis 
such that the diaphragm impedance is of the dipole, and that the lengths of the tribes 
compared to ۰ к that th f th 
are suci: that the pressures on both sides of the 
041% ap 27, (10) diaphragm are in phase. Under the assumed 
and is independent of both Са and Ci. conditions, there would oe no response to thr 
Close to the source an sound wave. То find the distance from the sour! 
source to the microphone for complete cancelia- 
vap (11) tion to take piace, let us write: 
Апа at a distance р*!/: Se 
vet up (12) وم‎ From Equation 1 
hen С; is small, the diaphragm velocity is m/m=r/(r+D) 
ited by 225 even at diaphragm resonar ғаЙр/(ра/2--1) 14) 
the diaphragm resonance peak may be 6 t possible, then. to construct 5۶ те 
by adjusting Cı. If Cı is large enough ti it is | wh will not respond to sounds oricinatinz at 
significant and the diaphragm resonance is 50 “" a certain spot. A similar adjustment of the sen- 
high that La is not signiicant, sitivity of either side of the microphone can be 
др applied when the microphone 15 adjusted for di- 
les + جر‎ 13) rectional patterns between "figure 8” and carciod, 
2. Gt? gg but not when the pattern is a normal figure 3." 
۹ А № Other modifications of tha invention 
lek А қ — 
—— — GÀ — While the invention has been disclosed лооуе 
At frequencies above diaphragm resonance it as a double tube or dipole microphone, it can be 
is more difficult to predict the performance of the 60 adapted to a single tube microphone by от пи 
microphone, since instead of vibrating as a whole the mouthpiece 17 and either one of the tubes 
the diaphragm tends to vibrate in sections. It 15 ог 16 (Fig. 3). It will be understood of course, 
15 possible, however, to control the mode of vibra- that the retained tube, such as 16, will have its 
tion of the diaphragm, to some extent, by adjust- {ree end treated with a suitable termin t- 
ing the size and shape of Cı. The first mode of 65 ance which may be silk fabric, such as ; 
Vibration above the fundamental occurs when the or which may be a tuft of cotton or the like imn- 
diaphragm vibrates with one nodal diameter, as serted therein and that the acoustic iinpedance 
shown in Fig. 26. associated with the other side of the diaphragm 
If the cavities on each side of the diaphragm will be made suitably low preferably by increasing 
are shallow, the air is pumped back and forth in 70 the size of the cavity back of the ۷ 
the cavities In a manner similar to pumping air Such a microphone may be used in a combined 
through slits. The shallow cavities present con- telephone set similar to that of Fig. 1 when the 
siderable resistance to the flow of air. It is pos- noise-cancelling feature ts not necessary. 
sible, in practice, to make the Cavities suficiently The single tube unit which functions as 2 
shallow to suppress, by the coupled acoustic re- 75 pressurc microphone may also be combined with 
| 
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relation is such that, when the receiver ік applied 


бл B ane Oba Обь ль OS 


2,485,4C 5 


11 

a pressure gradient microphone to provide г ~om- 
bination pressure and velocity responsive ри p 
device (Fig. 28) for use in an acoustical ۷ 
meter or in an impedance meter this 
pickup device Із shown diagrammatica!l the 
pressure gradient microphone portion thereof, 
with the exception of the mouthpiece, may be 
identical with the microphone illustrated іл Fics 
1 to 16 inclusive and corresponding parts are des- 
ignated by the same reference characters with 
the letter "a" added thereto. The free ends of 
the tubes ISa and (ва are each provided with a 
suitable terminal acoustic resistance designated 
$3. The pressure microphone comprises the mi- 
crophone element 2b, which may be similar to 
that described, communicates with th. tube 16b 
provided а’ its free end with a suitable terminal 
resistance such as an insert of cotton 54 or it 
may be in the form of a silk fabric covering, such 
as previously mentioned. The free ends of the 
tubes 15а, 16а and 165 which serve as probe tubes 
are а. гапаеб close together with the end of probe 
tube 165 located between the other two 

As long as the distance between points X and 
Z at the free ends of the dipole tubes is small 
compared to the wave length of sound bein 
measured, the pressure difference between X and 
Z is proportional, both in phase and amniitude, 
to the particle velocity at a third point Ү be- 
tween the first two. If the pressure is also meas- 
ured at Y, we have enough information 10 ob- 
tain either the specific acoustic impedance which 
із the complex ratio of pressure divided by the 
particle velocity, or the acoustic power passin 
the ends of the probe tubes, which is the real part 
of the сотрјех product of pressure and particie 
velocity. 

The pressure gradient microphone, then. 
à voltage which is proportional in amplitude to 
the particle velocity of the sound wave, while 
the pressure microphone gives a voltage witich is 
Proportional in ма to the pressure. И 
the total phase shift from the ends of the dipole 
tubes to the output terminals of the pressure gra- 
dient microphone 15 the same as the total phase 
shift from the end of the single tube to the out- 
put terminals of the pressure microphone, the 
phase difference between the two voltages 15 the 
same as the phase difference between the particle 
velocity and the pressure components of th 
sound wave. When the two voltages, just men- 
tioned, have been thus developed, they can be 
introduced into appropriate electronic circuits 
and the complete assembly may be referred to as 
an acoustical wattmeter or impedance meter to 
give either the power or the impedance 

The acoustical wattmeter or impedance meter 
may be somewhat similar to that disclosed by 
Clapp and Firestone in the Journal of the Acous- 
tical Society of America, issue of October, 1941, 
pages 125 and 126. In Fig. 29, there is shown a 
simplified block diagram of such a meter. In this 
diagram, the output of the velocity microphone 
2a is connected to an alternating current ampli- 
fier and attenuator unit 96. The output of this 
unit is coupled to a phase corrector 51 which in 
turn is coupled to a thermocouple wattmeter 58. 
The output of the pressure microphone 25 of 
the pickup shown in Fig. 28 15 likewise connected 
to an alternating current amplifier and attenu- 
ator unit $9. The output of this unit is coupled 
to a phase corrector 60 which іп turs is also 
linked to the thermocouple wattmeter 51. The 
output of this thermocouple is delivered to an 
output galvanometer 6! which 13 calibrated in 


zives 
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watts per „паге centimeter of sound pewer pass- 
ing the pickup. It should be pointed out that И 
the тіс: phone units да and 25 are suitably 
matched, the phase correctors $1 and 60, can be 
omitted 

Another form of pickup device for use in an 
acoustical impedance meter от wattmeter, із illus- 
trated in Fig. 30 w іп (жо pressure тісто- 
phones each having the parts 2b, 165 and 56, are 
mounted to have the free ends of the probe tubes 
165 close together. Wita the pickup device just 
described, the pressure сап be measured by tak- 
ing the complex sum of the voltages from the two 
Ticrophones 2b and the pressure gradient ‘or 
velocity) can be measured by taking the differ- 
ence between these voltages 

The pickup device, comprising th 


microphones 


2b, 2b (Fig. 30), can be utilized in. € meter of 
Fig. 29. when the bridge network together 
with the pair of vacuum tubes 66 в 37 of 6 


31, are substituted for the portion ог the diagram 
at the left of и broken line in Ға 29. The 
vacuum tubes 66 and 67 can be dispensed with, 
if the input impedance to amplifiers $6 and 52 
Pig. 29) is high 

What we claim 15: 

1. In a transducer, a microphone unit 
ing a dia agm cooperating with 
unit to define a chamber, an electrica] element 
influenced by said diaphragm, a tube of sub- 
stantial length for conveying sound pressure to 
said chamber and communicating at one end with 
said chamber e other end of said tube bein 
disposed for picking up sounds to be commun:- 
cated to said diaphragm, and means only at sal 
other end of said tube for substantially eliminat- 


inelude 
portions of said 


ing the € ect of standing waves therein 
2. In a transducer, a microphone unit includ- 


ing a ан cooperating with portions of 
said unit to define a chamber. an electrical 
element influenced by said diaphragm a tube of 
substantial length for conveying sound pied 
to said chamber and communicating at one en 
with said chamber, the other end of said tu 
"teg disposed for picking up sounds to be com- 
municated to said diaphragm. means only at said 
other end of said tube for substantially eiiminat- 
ing the effect of standing waves in said tube, 
and a puff screen covering the other er^ of said 
tube 

3. In a telephone set, a microphone adapted to 
be supported adjacent the елг of the user, and а 
tube adapted to extend from the microphone to 
а point adjacent the mouth of the user whereby 
sound 15 conveyed to the microphone, the end of 
said tube adjacent the mouti: of "не user being 
provided with means for substantially eliminat- 
ing the effect of standing waves therein. 

4. In a telephone set, a microphone adapted to 
be supported adjacent the ear of the user, a tube 
of a length to ^xtend from the microphone to a 
point adjacent the mouth of the user whereby 
sound is conveyed to the microphone. the en 
portion of the tube adjacent the mouth of the 
user having means thereat for subs 
inating the effect of standing waves in said tube, 
and a puff screen substantially covering the last- 
mentioned end of said tube 

5. Іп a transducer, a microphone unit includ- 
ing a diaphragm cooperating with portions of 
said unit to define a chamber at each side of said 
diaphragm, electrical means influenced by said 
diaphragm, means provided with only a pair of 
tubular passages, опе passage communicating at 
one end thereof with one of said chambers and 
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one end of the other passage communicating with 
the other chamber, the distance between the re- 
maining ends of said passages being стан сот- 
pared to the wavelength of the desired sounds to 
be received and disposed for picking up sounds 
to be communicated to 5-4 diaphragm and 
means only at said remain. ag ends for substan- 
tially eliminating the effect of standing waves 
in said passages 

6. In а transducer, a microphone unit includ- 
ing a Giaphrazm cooperating with portions of 
said unit to define a chamber at cach side of sald 
diaphragm, electrical тез 5 influenced by зи." 
diaphragm, means provided with only a pay ol 
tubular passages one passage communicating at 
one end thereof with опе of said chambers arxi 
one end of the other passare communicating 
with the other chamber, the distanr: hetween the 
remaining ends of said passages beinge «mall сот. 
pared to the wavelencth of the desired sounds to 
be received and disposed for picking мр sounds to 
be communicated to said diaphragm means only 
at said remaining ends for substantially eliminat- 
ing the effcct of *tanding waves in said passages 
and puf screens covering the last-mentioned 
ends of said passages. 

7. In a combined transmitter and receiver unit 
adapted to be supported adjacent the ear of tha 
user, a case. a microphone clement and a receiver 
element mounted therein, a magnetic shicld posi- 
tioned between said elements, each of said ele- 
ments having means devclopin- a magnetic боја 
the magnetic means of one element being ро 
tioned at substantially right angles to that of 
the other, the microphone element comprising a 
capsule, a ciaphracm cooperating with said cap- 
sule to define a chamber at cach side of said dia- 
phragm. said Шарлга-- ine to influence the 
electrical means of *2 phone, and means 
having long slender р з respectively com- 
municating with said chambers and adapted to 
erminate at spaced points adjacent the mouth of 
tne user. 

8. In a combined transmitter and receiver un 
adapted to be supported adjacent the ear of th 
user 1 Case, а Microphone element and a receive 
беп ıt mounted therein, a magnetic shield posi- 
tioned between «aid clements. each of said ele. 
ments having means developinz a magnetic fic 
the magnetic means of one clement being р 
tioned at substantially right angles to that of the 
other, the microphone element comprising a сар- 
sule, a diaphragm cooperating witn said capsule 
to define a chamber at each side of said dia- 
phragm, said diaphragm serving to influence the 
electrical means of said microphone. means hav- 
ing long slender passages respectively communi- 
cating with said chambers and adapted to ter- 
minate at spaced points adjacent the mouth of 
the user, and means substantially eliminating 
the effect of standing waves [ said passages 

9. In a combined transmitter and receiver unit 
adapted to be supported adjacent the ear of the 
user, a case, a microphone element and a receiver 
element mounted therein, a magnetic shield posi- 
tioned between said elements, each of said еје- 
ments having means developing a magnetic беја. 
the magnetic means of one element being posi- 
tioned at substantially right angles to that of 
the other, the microphone element comprising а 
capsule, a diaphragm cooperating with said cap- 
sule to define 3 chamber at each side of said dia- 
phragm, said diaphrarm serving to influence t 
electrical means of said microphone, means har 
ing long slender passages communicating wit! 
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14 
said chambere and adapted to have thelr free 
ends terminate at «paced points adjacent the 
mouth of the user, means substantially elim nat. 
ing the effect of standing waves in said 22 ۵2 ۶ 
and puf screening 6۵۲۱۵۶ the free ends of sald 
DA teares 

10. In a combined tmitter and receiver 
it adapted to be sup еб adjacent the ear of 
the user, а cate having в microphone element 
and в receiver е ment mounted therein a m i 
netic shield pe..ioned between said elemente 
ғ of said ciements having means developing 
в ۲۳۳۰ field, the magnetic means of one cle- 
ment bere positioned at substantially right 
anzies го that of the other, the microphone ele. 
nent Semprising а capsule, a diaphragm север“... 
erating with said слреше to define a chamber 
said dinphraem -erving to influence the electri 
епі means of «nid microphone, and a tube having 
A long slender гаччаце communicating with «ard 
chamber ^" t adapted to terminate at a point ad- 
jacent the тош! of the user, said tube being 
mace of a matertal adapting it to be shaped to 
the face of the user. 

11. in a transducer, a microphone unit in- 
eludin* a dianhroaem cooperating with portions 
of ssid unit to define a chamber at each tice of 
raid diaphrasm. electrical means influenced by 
said dinvirnem. а pair of tubes havine two of 
their ents respectively communicating with «aid 
chambers, means for changing the effective 
length of at least one of said tubes, the other еле 
of ела tibe beine disposed for picking up sounds 
cated to said diaphragm. and 
ела other ends of «aid tubes *5 


$ the effect of stand nz 


12. In a transducer. a microphone unit tnciud- 
пс a dinphroem cooperating with portions of 


214 unit to def ne ~ chamber at each te of sairt 
d!^paraem, electrical means influenced бу «vd 
ciaphra"*, means provided with а pair of tun. 
lar passaee«, ол» Pastaze communicating at one 
end thereof with one of said chambers and ane 


end of the other prssage communicating wiih the 


other chum г. and a mouthpiece comp ne ar 
попаде сек having а pair of side وحوبجمون‎ 
therein respectivels communicating with іле ге. 


ning ends of said paseanges, «nid ков огу nines 
respectively communicating with an opening in 
each end of said block. said block being support 
ed during use with one end gpenine therein 
rected toward the wesrer's mouth and the ot 
end opening therein being directed away from 
wearer's mouth 

13. In a transducer, a microphone unit includ- 
ing a diaphracm cooperating with portions of 
Said unit to define a chamber at each side o 
said diaphragm, electrical means influenced b 


said diaphragm. means provided with a pair 
tubular passares, one passage communicating at 
one end thereof with one of said chambers and 
one end of the other passage communicat ng wit 
the other chamber. a mouthpiece comprising an 
elonzated block having a pair of side ope 
therein respectively communicating with +! 
maining ends of said passaces, «aid side onening« 
respectively communicating with за Opening in 
each end of said block, said Моск being sup- 
ported during use with one еп. opening therein 
directed toward the wearer's mouth and the other 
end openinc therein being directed away from 
wearer's mouth, and picces of porous f гіз 

such as silk. providing acoustical impedance at 
said end cpenings. 


4 ВА й nm 
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14. In 2 sound pick-up device, a micrephone 
comprising a hollow capsule divided by a dia- 
рути into two chambers, electrical means 
егт еб to be influenced by said diaphragm. tu- 
bu г means having two passages respectively 
coa: municating ai one end with said chambers, 
said tubular means having the free end ۵۲ 
terminating at а position remote from said cham- 
bers with the free ends of said passages spaced а 
small distance ayart compared to the wavelength 
of the desired sound being measured, and a sec- 
ond microphone comprising a diaphragm and 
electrical means to be influenced thereby, a tube 


having one enc communicating with said last- 
men ioned 41р саат and having its other or 
free end terminating between the free ends of 


за"! passages. means for substantially eliminat- 
ing сте effect 5f standing waves in said tube and 
in sais pacsares, and means for combining the 
Tes, nsec of Sard microphones 


: а sound pick-up device, a pair of micro- 


165 each provided with a probe-like tube to 
cor municate sound effects to its respective 
muc ophone, the exposed ends of said tubes ter- 
minating close together, means only at said ex- 
dosed ends for substantiailly eliminating the 
effect of standing waves in said tuber ла means 
for combining the responses of said microphones. 

16. In a transducer, а microphone unit includ- 
ing a diaphragm cooperating with portions of 
said unit to define a chamber at cach side of said 
diaphragm, electrica] means influenced by said 
diaphragm, means providing a pair of tubular 
passages, one passage communicating at one 
end thereof with one of said chambers and the 
other passage communicating at one end thereof 
with the other of said chambers, the distance бе- 
tween the other ends of said passages being small 
compared to the wavelength of the desired sounds 
to be received, means for varying the length of 
one of said passages, and means only at said other 
ends of said tubes for substantially eliminating 
the effect of standing waves іп said passages. 

17. In a transducer, a microphone unit includ- 
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ing a diaphragm cooperating with portions of 
said unit to define a chamber at each side of said 
diaphragm, electrical means influenced by said 
diaphragm mean. providing a pair of tubular 
passages, оре passage communicating at one end 
thereof with one of said chambers and one end of 
the other passage communicating with the other 
chamber, the distance betwcen the other ends of 
said passages being small compared to the wave- 
length of the desired sounds to be received, one 
of said passages being longer than the other of 
said passages by a leagth equal to the spacing 
between said other ends of said passages, and 
means only at said other ends of said tubes for 
substantially eliminating the effect of standing 
waves in said passages. 

BENJAMIN OLNEY 

FRANK H. SLAYMAKER. 

WILLARD P. MEEKER. 
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DIPOLI microphone is a microphone in 
which the response is a function of the 
sound pressure at two distinct points. In the 
particular mode! to be discussed in this paper, 
the sound pressure at cach of the two selected 
points is transmitted through tubes to opposite 


sides of the microphone diaphragm. The use of 


tubes makes it possible to remove the micro- 
phone transducer clement from a location di- 
rectly in front of the talker's mouth, and yet 
retain the acoustical advantage of a close-talking 
microphone. Figure 1 shows the dipole micro- 
phone as а part of a telephone operator's set, 
and Fig. 2 shows an exploded view of the same 
Sct. 


Fic. 1. The dipole microphone «t. 


The capsule containing the microphone dia- 
phragm and the electromagnetic transducer is 
mounted in the same case with the telephone 


receiver. By careful construction it has been 
possible to climinate any trouble caused In 
coupling between the receiver and microphone. 
The transparent plastic mouthpiece at the free 
ends of the sound conducting tubes is called the 


taa са» 


were ۷ ү 


Fic. 2. Exploded view of the dipole microphone set. 


dipole, although acoustically speaking, the term 
"dipole" should refer only to the contig Iration 
constituted by the two tube openings at the top 
and bottom of the plastic mouthpiece. A disk of 
silk cloth, which forms an acoustic г sistance, 
covers cach of the two dipole openings. The silk 
disks eliminate the peaks іп іле response co. sc 
caused by standing waves in the tubes. Two рай 
screens of fiuc mesh wire sereen cover cach end 


of the dipole. When the dipole is used > se 
to the mouth, these puff screens are m ) 
reduce the blasting noiscs accompany i 


explosive squnds as "p" and “t. 
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DIPOLE 


ANALYSIS 


То analyze (һе performance of such a micro- 
phone, let us consider the analogous electric 
circuit shown in Fig. 3 where: р: = sound pressure 


Р. - zs C, Lacie Са 
بر‎ „ТК, 
—— | <) 
а 1 
Р, Zo с, 
А 5% 
Zu То! be са ѓоа, Žu 
—— TIT ува AP 
| ЖЕК y 
р, 9 „То ед 8 Р: 
А в 


Fic. 3. Schematic diagram of the acoustical system and 
an analogous electrical circuit. 


at one end of the dipole, p:=sound pressure at 
the other end of the dipole, Zi acoustic im- 
pedance terminating the first tube, including the 
radiation impedance, Z,4= acoustic impedance 
terminating the second tube, including the 
radiation impedance, Zo: = characteristic acoustic 
impedance of the first tube, Zo = characteristic 
acoustic impedance of the second tube, у: =а! 
+В: = propagation constant of the first tube, 
у: = aı 8 = propagation constant of the second 
tube, lı length of the first tube, [1 s length of 
the second tube, C, = acoustic compliance of the 
cavity on one side of the diaphragm, С; ۶ 
compliance of the cavity on the other side of the 
diaphragm, L4=acoustic inertance of the dia- 
phragm, С,=асомзис compliance of the dia- 

. phragm, о = volume velocity of the diaphragm. 
` As this circuit can be treated by fairly straight- 

. forward analysis, the method will merely be 
sketched and the results given. If we enter the 
circuit ас the line А-А ме can, by using 
Thevenin's theorem, replace all of the circuit 
elements to the left of A-A by an equivalent 
generator having a certain open circuit voltage 
and a certain internal impedance. This internal 
impedance сап be expressed бу: 


2ллж2а -anh (riva). (1) 
Zu 


where 
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И Zu Ze, уп= =, and Eq. (1) reduces to 
2 ۸۸ 2۶ ۰ (2) 


Іп other words, the internal impedance of the 
equivalent generator is that of a transmission 
line terminated in its own charactcristic im- 
рсаапсе, and is, of course, substantially resistive 
and independent of frequency. The open circuit 
voltage at A-A, or, if we refer to the acoustical 
diagram, the blocked tube pressure at the cavit; 
end of the top tube, is expressed by 


cosh 44 


Paa™ Pr (3) 


cosh (упут) 


Now, if we still assume that Za: Zo we сап 
rewrite Eq. (3) in the exponential form 


Paa = рі exp (– уп) 


= ру exp (а) exp (—13и:). (4) 


From Ea. (4) it is evident that, if the attenuation 
in the tube is small, as it is in the practical 
microphone, the major etfect oí the tube is the 
introduction of a phase shift and not a change In 
amplitude. Since the equivalent generator has a 
resistive internal impedance and an »pen circuit 
voltage which are both substantially 
of frequency, are no resonance peaks 
introduced by the tube 


The right side of the microphone тау be 


independent 


there 


treated similarlv, and another cquivalent gener- 
ator substituted for al! of the circuit elements to 
the right of the line B-B. If the microphone be 
assumed perfectly symmetrical, if attenuation be 
neglected, and if the termination impedances 
match the characteristic impedances of the tubes. 
a much simpler circuit can be drawn as shown in 
Fig. 4, where Sp’  (p1— p:)^?'. That is, as far 


2 Zo 
и 
۱ Д “еі EL y 
а (~ Oi ~ 2 4 
P $t: £ : 
| Теа 


Fic. 4. Simplified equivalent circuit. 


as amplitude is concerned, dp’ is equal to the 
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complex ЧИстепсе in pressure between the two 
ends of the dipole 

Since not all of the assumptions made in the 
simplified circuit are true for the practical micro- 
phone, the simplified circuit cannot be used for 
rigorous analysis. It can be used, however, to 
show the effect of t 


the microphone. Since the tubes arc fairiv small, 


he tubes on the sensitivity of 
a little over 1" I.D., one might suppose the use 
of larger tubes would increase the sensitivity. If 
22,15 small compared to the parallel impedance 
of С, '2, La and Са. the velocity through 24 and 
С, becomes substantially independent of both 
2 and Cı. In the practico! microphone 205 is 
small compared to the parallel circuit impedance 
over most of the voice frequency range. Hence, 
there wouid be no particular gain in sensitivity 
if the tubes were larger. At diaphragm resonance, 
however, the impedance in the Ly, С, branch is 
very low and the diaphragm velocitv is con- 
trolled by the value of Zo. Thus by the proper 
choice of circuit constants it is possible to control 
the relative height of the diaphragm resonance 
peak. 


FREQUENCY RESPONSE 


To calculate the frequenc 
microphone, it was necessary to use the first 
analogous circuit (Fig. 3) since in the model с 
sidered, the cavities on cither side of the dia- 
phragm did not have the same volume. Tt 
culations for the dashed curve in Fig. 5 were 


response of 


— VEU SPONSE وی و‎ N 
з | А 
)CALCULATED ۸ =; айы 


“..... 
22 


LI 
= 
т” = 
= , = 
Коренот A ا‎ A 


ж ممو‎ ооо 1000 4006 
F"CtOuE"Cv i= CYCLES "X^ зесоно 


716. 5. Comparison of measured and calculated response 
of the dipole microphone. 


based on the assumptions that attenuation could 
be neglected, that the dipole impedance matched 
the tube impedance, that р: was equal to zero, 
and that 2; was constant and independent of fre- 
quency. Later in this papcr, we shall investigate 
„че pressure at the ends of the dipole more 


thoroughly. Since the microphone transxlucer was 
а magnetic diaphragm type unit, its open-circuit 
voltage was assumed to be proportional to the 
diaphragm velocity. The individual points were 
ig into account the effect of 
attenuation! on the characteristic impedance of 


calculated after ta 


the tube and on the propagation constant Ме 
also used the measured value of the dipole im- 
pedance instead of assuming that it matched the 


tube impedance exactly. The solid curve repre- 


SOUNO 
SOURCES , 
~ 


Fic. 6. Schematic representation of a sound source and а 
dipole microphone. 


{ ~, 
sents the measured [requency response | he 
measured curve shows greater high 


response than 


1 


ations predicted. Un- 


ortunate!y, there has been no opportunity to 


investiyate ‘he reasons for this discrepancy 
Notice, h ‚ that a curve following the cal- 
culated 5 narts from a straight line at 
ibout the same ir: quencies as the mezsu-ed 
curve, and the varizuoas are of 


of magnitude 


NOISE REDUCTION 


Now let us examine the pressure at each end 


of the dipole a little more closely. Figure 6 shows 
a source of sound which for simplicity we сап 
assume to be a point source. Of course, such an 
assumption means we are neglecting diffraction 
about the wearer's head, but it will serve as а 
start. At a distance r from the source is located 
one спа of tle dipole A. The other end of the 
dipole is located at B. Since the symmetrical 


microphone responds to th 


‚ difference in pressu 
between the two ends of the dipole, let us work 
out an expression for the difference in pressure 


between A and B. 


1 W. P. Mason, Electromechanical Transducers and Ware 
Filters (D. Van Nostrand Company, Inc., New York, 
1942), p. 118. 
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We can express the nressucc at A by 


۱ EAM | 
/ pa=- sin k(ct ғ), ( 
r 


[Т] 
— 


where р =sound pressure produced Бу the source 
at a unit distance, k =w/c, w= д/, с = velocity of 
sound. If 0 is small ог r is large compared to D, 
the pressurc at B can be expressed by 


P ; 4 
Ps-—————- sin k(ct-r— D cos 6). (6) 
r+D cos 8 
To obtain the difference in pressure, it 


necessary merely to subtract Eq. (6) from Ес 
(5). Then 


P. p 
др =- sin А(4-”)------- 
r r+D cos 8 


Хип k(ct —7—D cos 8). (7) 


Two extreme conditions are of interest in prac- 
tice. One applies when the sound source is very 
close to one end of the dipole and the other, when 
the source is a long distance away. For close-up 
use, г is small compared to D and Eq. (7) 
becomes 


Ap=p/r sin k(ct—r). (8) 


That is, the pressure difference between the ends 
of the dipole is substantiallv equal to the 
pressure at А, and the pressure at В can be 
neglected. The measured fréquency response 
shown in Fig. 5 was obtained by placing one end 
of the dipole so close to the sound source that 
"Ед. (8) was applicable. For distant sounds, r is 
large compared to D and Eq. (7) becomes 


kD cos 8 p D 
۵۵۶2 яп وس )هو‎ cos JI (9) 
2 r 2 


If we compare Eqs. and (9) we can see 
that, as far as amplitude is concerned, the dif- 
ference in pressure for distant sounds is equal to 
the pressure at one end of the dipole multiplied 
by the term 2 sin ((£D cos 8)/2]. Since this term 
becomes progressively sinaller for low frequen- 
cies, it is apparent that the dipole microphone 
discriminates against low frequency sounds 


arriving from a distance. Also, since if @=x/2, 


uw 


cos 9 = (), the microphone does not respond to 
sounds arriving from a direction perpenclicular 
to the line connccting the two ends of the dipole. 
[n the operator's set, the dipole is so oriented 
that the voices of the adjacent operators, and 
also the sound of the clattering plugs, arrive ap- 
proximately from the clirection of minium 
response. For frequencies low enough that 
sin £D Ер, the dipole microphone shows the 
familiar cosine directional characteristics уси 
are inherent in any pressure gradient 
phone. The measured directional characteristics 
of an early experimental dipole microphone are 
shown in Fig. 7. 

Two effects, then, the directional characteristics 
and the loss of iow frequency sensitivity \ 
tance, tend to discriminate against sounds which 
do not originate close to one end of the dipole. 
In order to obtain some figure which represents 
the total discrimination of the microphone 
against ail distant sounds, we can integrate the 
energy which the dipole microphone would 
receive from all directions; do the same thing for 


micro- 


vith dis- 


pressure then 

compare the results. To make this comparison 
P 

е assumed, of course, that the two tv pes 


e 
oí microphones have the same ciose-up sensi- 


microphone; 


/ vis ۷ 
{ Unt сесте 
tat Teo (49% 
Í 9$ 7 оо 
Жас Е í 
| 
Fic. 7. Directional characteristics of an experimental 


dipole microphone measured at 1000 c.p.s. 


tivitv. Àn expression analogous to this com- 
parison has been wor’ ed out for radio broadcast 
type microphones several times before? and has 


been called the random energy ethciency. The 


random energy сћсіепсу is given by the ex- 
pression: 
г 
В.Е. =} f f" (8) sin 8, (10) 
D 


and R. N 


Marsh 


1. J. Асовз. Soc. Am. 
10, ( ), Appendix А. Benjamin Baumzweiger, 
J. Acous. Soc. Am. 11, 477-479 (1940). 
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"ideal dipole microphone in a free ficld to the 
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where f(8) is the directivity of the microphone 
expressed as a function of a plane angle 8. For 
conventional писгорпопез, /(9) is defined in 
terms of the maximum response of the micro- 
phone to plane waves; but since the dipole 
microphone is intended to discriminate against 
plane waves, we must redefine f(0) іп terms of 


LLL creus ete мысөе fee 1: = 


Fic. 8. Random energy efficiency of a close talking 
dipole microphone. 


the close-up response of the dipole microphone. 
For the dipole microphone 


kD cos 9 
КӨ) =2 sin 11) 
2 
and duum 
ч sin kD\ 
В.Е. =2(1-— ). 12) 
kD 
For small values of 40, Eq. (12) reduces to 


К.Е. = 5 (13) 


Equations (12) and (13), then, represent the 
ratio of the random energy picked up by an 


energy picked up by a non-dircctional pressure 
microphone, provided the two microphones have 
the same close-up sensitivity. Equation (12) is 


plotted in terms of db in Fig. 8. For 4021 9.. 


there is no discrimination against distant sounds 
If the dipole spacing is 2.3 cm, the corresponding 
frequency would be 4500 c.p.s 

Since a completely analytical approach го а 
problem is likely to involve some rather dubious 
assumptions, an experimental check of the noise 
discriminating properties of the dipole micro- 
phone вестесі desirable. There was some con- 
flicting philosophy as to just what our experi- 
ments were intendcd to measure. That is, were 


we trving to compare the performance of micro- 
phones which might have widely differing fre- 
quency characteristics, and which were intended 
to be used at a variety of distances from the 
mouth? Or, were we to isolate the effect of using 
a dipole pick-up detice? Both the construction 
of the dipole microphone and the form the 
analysis had taken lel us to adopt the second 
point of view. To convert the dipole microphone 
into à non-directional pressure microphone, it 
was necessary mercly to substitute for one of the 
original tubes another tube of the same diameter 
which was long enough to be acoustically ۰ 
finite." Such a change would affect neither the 
Close-up sensitivity nor the frequency response, 
so we decided to measure the response of both 
the normal and converted microphones in a 
random noise field. : 

The microphone to be tested was set up in a 
large irregular concrete room which had a rever- 
beration time of about 13 seconds. Amplified 
thermal noise reproduced by a loudspeaker was 
used to supply the random noise. and the output 
of the microphone was measure 
octave bands. The loudspeaker and microphone 
were oriented so that, as far as the h 
plane was concerned, there were no, detectable 
directional effects at the microphone 


To check the possibility of noise ente 


microphone through tt 


two innnite tubes were 


the two 


The output of the 
infinite tut 


bes was recorded as “leakage.” 
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Fic. 9. Ambient noise response for dipole and 
pressure microphones. 


Further checks seemed to indicate that most of 
the "leakage" noise was reaching the microphone 
diaphragm through the case walls rather than 


through the tube walls. Figure 9 shows the 
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А 
results of the noise discrimination measures the cffective loss m sensitivity would be about 


ments. There is, in gencral, a trend toward а 
greater degree of discrimination for low fre- 
quencies, though the discrimination is not so 
great as "Нас predicted analytically. The 3200- 
6400 c.p.s. band shows no discrimination at all, 
which agrees pectty with the zero dhis- 
crimination frequency of 4300 c.p.s. calculated 
for this same model 


well 


Since the noise discrimination measurement 
was carried out under free field conditions, there 
is a legitimate objection shat the test conditions 
were not representative of the conditions existing 
in actual use. Diffraction around the wearer's 
head had been ignored in the analysis; so as to 
evaluate tentatively the effects of diffraction, the 
experiment described above was repeated with 
a person wearing the microphone in the manner 
shown in Fig. 1. Although diffraction cffects were 
noticeable, they werc never more than one or 
two db. 

In the foregoing analysis, we have assumed 
thaf the dipole was located very close to the 
source of the desired sound. It is a matter of 
practical interest, however, to determine the loss 
in effective sensitivity when the dipole is so far 
from the source that we can no longer ncglect 
the pressure at one of its ends. If r is on the same 
order of magnitude as D, neither Eq. (8) noc 
Eq. (9) is applicable. Lct us look once more at 
Fig. 6. If 8:0 we can divide the absolute value 
of Ap from Eq. (7) by the absolute value of ра 
from Eq. (5) and obgain, eventually, an expres- 
sion which represents an effective loss in sensi- 
. tivity. 

From (5) and (7) if 80, 


PT] 2r/D : r/D ۲ 
[1-0 О) |. (14) 
۳1 r/D+1 r/D+1 


Figure 10 shows Eq. (14) plotted in terms of db 
for several values of kD and for r/D as the 
independent variable. If, for example, the dipole 
should Бе so far from the source that 7/0 20.5, 


3.5 db for most of the voice frequency range. Of 
1 ) Ч 


course, the loss is greater for low frequencies than 
for high. 


Fic. 10 


Relative sensitivity as a function of the distance 
from the source and of the dipole spacing 


OTHER APPLICATIONS 


So far we have mentioned only one application 
of the dipole microphone employing sound trans- 
mission tubes 
example in a 


desirable, 


distant talking microphone, 


If it should be for 
the 
lirectional charactcristics could be changed from 
the cosine type to cardioid by changing the length 
of one tube by an amount equal 
spacing.’ 

a microphone in which one tube h 


to the dipole 
[t might even be possible to construct 
ad an adjust- 
able crook, like a trumpet tuning siide, and thus 
obtain a variety of directional patterns 

The small size of the tubes which can be used 
suggests the additional possibility of applving 
some form of tube microphone to an acoustic 
wattmeter, ог-ап impedance measuring device, 
where it is desirable to make measurements 
without disturbing the sound пеја. The velocity 
component could be measured with some form 
of the dipole microphone. while the pressure 
measuring element could be a single-tube micro- 
phone with the open end of the tube terminated 
in the appropriate resistance. 


3H. Е. Olson, Elements of Acoustical Engineering (D 
Van Nostrand Company, Inc., New York, 1940), p. 210. 
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1. The Physics of Hearing Measurements. )онх C. 
STEINBERG, Bell Telephone Laboratories,— This paper dis- 
cusses some of the physical considcrations involved in the 
measurement and correction of hearing impairment, and 
briefly reviews work which has been done in the past. 


2. Articulation Tests for Hearing Aids. HALLOWELL 
Davis, Harvard ۰ 


3. Methods of Testing the Electrical and Acoustical 
Properties of Hearing Aids. RUDOLPH NICHOLS, Harvard 
Unitersity. 


4. Anatomical Changes Responsible for Blast Deafness 
and the Prevention of Such Damage to the Ear. Stacey К. 
Сето, M.D., Otological Laboratory, The Johns Hopkins 


Hospital. 


$. The Army Aural Rebabilitation Program. M. К. 


Mostey, Lt. Col. U. S. Army, Deshon General Hospital, 
Butler, Pennsylvania. 


6. Acoustical Trauma as Encountered in Submarine 
Duty. С. W. SRILLING, Captain (МС), U. S Navy 


-- es 


7. Design of Non-Reverberant Rooms for Acoustic 
Measurements. Leo L. ВЕВАЧЕК, Harvard ۰ 


8. Air- and Bone-Conduction Audio-Testing Assembly. 
Хоямах А. Warsox, University of California at Los 
Anqeles.—An assembly of apparatus for the testing of 
hearing by air conduction and bone conduction is pro- 
posed which is designed to obviate the use of the sound- 
proofed booth, to eliminate errors common іп present 
techniques, and to provide more comprehensive and 
accurate tests of hearing than is possible with the usual 
audiometer. It consists of an adjustable chair and 
insulated chin rest; а pair of large, adjustable, acoustically- 
treated air-conduction source-boxes to be placed one over 
each ear; and an adjustable bone-conduction vibrator, 


mounted so as to impinge on the center of the forehead of 4 


the person being tested. If used in a quiet room, the air- 
conduction source-boxcs would obviate the use of a 
soundproofed booth and insulate against air radiation from 
the bone-conduction vibrator without causing false en- 
hanced bone-conduction thresholds. Air-conduction mask- 
ing should always be used on one ear while testing the 
other by bone conduction and should be used on the better 
ear when testing the poorer ear by air conduction. Such 
an assembly, with an appropriate set of microphones, 
phonograph pick-up and turn talle, oscillators, amplifiers, 
attenuators, equalizers and filters, would provide the 
possibility for ециг ош пезз as well as threshold measure- 
ments aad for articulation testing with selective amplifiers 
by diotic as well as by monaural listening, and by various 
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BOOM-MiK= HEADSZT This lightweight, 578 -оипсе, two-way headset 
is ideally suited to airline, ham radio, television, ship-to-shore and switchooard 
use. Parallel connected 500-опт receivers аге mounted on stainless spring-steel 
headband. Adiustable tone arms transmit sound directly to ears—no heavy, 
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combinations of air- and bone-conduction receivers. Thus 
it would provide, at relatively small expense and without 
2 soundproofed room or booth, the extensive and intensive 
tests of hearing for diagnosis of hearing impairment and 
prescription of hearing amplifiers previously available 
only in specialized acoustical laboratories. 


9. Evidence [^r the Existence of Peripheral Auditory 
Masking. KARL Lowy, Unmizersüy of Rochester.—|n the 
course of experiments involving the response of single 
auditory nerve-fibers, it was found that watch ticks elicit 
synchronized potentials which can be recorded from a great 
number oí fibers. Ап almost identical response is easily 
obtained from the round window. Both can be suppressed 
by pure tones, a frequency around 4030 c.p.s. being most 
eflective (ос а particular watch. There is experimental 
evidence that the tick-response, also if recorded from the 
fenestra rotunda, consists almost entirely of nerve poten- 
tials (aural microphonics being negligibly smail in this 
case). Thus, it is possible to record a practically pure пегуе- 
response from the cochlea. This opportunity was used to 
determine the locus of suppression of the click-potential 
by the masking pure tone. It is found that damage to the 
auditory nerve does not abolish the masking effect. One 
would therefore conclude that it takes place within the 
cochlea. This is in agreement with an assumption made by 
Galambos in his report on suppression of a single nerve- 
fiber response by a second pure tone. 


10. The Consideration of Hearing Aids and Audiometers 
by the Council on Physical Therapy. Howard A. CARTER, 
Council on Physical Therapy, American Medical Associa- 
tion.—This paper consists of a brief account of the ac- 
tivities of the Council on Physical Therapy of the American 
Medical Association in its investigation of hearing aids 
and audiometers, the problems encountered in its attempt 
to advise on the accuracy of advertising and the methods 
by which evidence is conside-rd. 


11. The Role of the College and University Hearing 
Clinic. Mirtas D. Pauts, Special Education Clinics, 
Indiana State Teachers College. —The introductory discus- 
sion will deal with (һе factors that have led to the growth 
of hearing conservation programs in our public schools, 
and the establishment of broad rehabilitation facilities for 
military and civilian personnel with a hearing impairment. 
The role of the college and the university hearing clinic 
will be pointed out. It would seem logical that these 
clinics with their broad affiliations and scientifically 
trained staffs can serve as the clearing house to utilize the 
research and facilities of the interrelated fields and thus 
develop sound therapeutic procedures for the rehabilita- 
tion of the acoustically handicapped. The major part of 
the paper will present in some detail the possible scope 
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—— prohibitive Libor of interpretation. High speed operation 


€ C 


is clearly indicated to delincate change of tone quality 
with time. 


31. The Clang Tone of the Pianoforte. Авмлхо F. 
KxostaccH, The Вил Company.—This phenomenon 
occurs in the bass section of all pianofortes and is termed a 
“clang” ог “wolf” tone by piano makers. It comprises a 
distinctly audible, high pitched sound, emitted with the 
bass tone when the string is struck in the usual manner. 
Its pitch, varying from 500 to 3000 с p-s. throughout a 
piano, is constant for any one string but v-ries with string 
dimensions, being higher for the shorter, lig’ . bass wires. 

* fundamental tones of the corresponding bass strings 

же from 30 to 100 c.p.s. With the aid of a tone analyzer 
and other apparatus, the effect has been shown to be due 
to a longitudinal vibration of the bass string. The velocity 
along the string has been found to be 4/۱۷ where 
А =the cross-sectional arca of the core wire, Е = the modu- 
lus of elasticity of the core wire material, and Jf = the total 
mass (core-Fwrapping) per unit length of the string. 
Dividing the velocity by twice the length of the string 
yields the frequency of the clang, confirmed by observation 
and experiment. The clang has its own system of partials, 
substantially harmonic. The compenent of hammer motion 
tangential to the string is probably an excit ng cause and 
the complex motion of the bass bridge probably permit 


transfer of energy to the soundboard. 


32. The Dipole Microphone. Вехјаміх OLNEY, FRANK 
Н. 5СЛУМАКЕА, AND Wittaro F. MEEKER, Stromberg- 
Carlson Company.—A dipole microphone is defined as a 
microphone whose response is a function of the pressure 
difference between two distinct acoustic terminals. One 
application takes the form of a wearable, close-talking 
microphone in which only the acoustic dipole element need 
be located near the mouth of the wearer. The sound is 
conducted through smail tubes and is applied to opposit 
sides of a diaphragm housed with the remainder oí the 
microphone elements in a case attached to the head oc 
body oí the wearer. Such a microphone exhibits strong 
discrimination against ambient noise. Tube resonances are 
avoided by correct termination of the tubes at the dipole 
ends, and without intermediate damping. Expressions are 
developed (ос the acoustic pick-up characteristics of a 
dipole close to a small source; for the over-all frequency 
response of the microphone; and for the random energy 
eficiency of a dipole as compared with that of one of its 
poles. Measured and computed characteristics of an ех- 
perimental microphone are given. 


33. Sound Wave Fields Within Cavities. RicuagD К. 
Cook, National Burenu of Standards —Cylindrical cavities 
of circular cross section arc extensively used in acoustics 
in the calibration of microphones and receivers. Such a 
cavity having plane ends is assumed to be driven by motion 
of one of the plane ends. Solutions of the wave equation 
in the form of Fourier-Besscl expansions for the distribu- 
tion of pressure and particle velocity (as a function of 
frequency) within the cavity are obtained. The theorctical 
results are compared with experimental measurements of 
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amplitude and phase of sound pressure within cylindrical 


Cavities, \ 


34. Ear and Closed Coupler Acoustic Impedance. С. 5 
Соок axo P, Снаглхомзкт, National Burean of Standards. 
—The Flanders method for measurement of acoustic im- 
pedance! been adapted to the measurement of ezr 
impedance. ‘rhe results of measurement of ear impedance 
as seen through the caps of several types of audiometer 
receivers are reported. These are compared with similar 
measurements on a standard closed coupler used for 
receiver calibration. The suitability of Present couplers 
for receiver calibra ::оп is discussed. 

"Bell Sys. Tech. J. 11. 402 (1932). 


35. А Wide-Range Adjustable Acoustic Impedance. 
WILLARD F. MEEKER AND Frank Н. Stary AKER, Strom- 
berg-Carlson Company.—A method for obtaining a wide 
range of calculable impedance values has been developed. 
Three telescoping tubes are used, one being acoustically 
“infinite” in length. This "infinite" tube is used asa 
convenient, calculable impedance terminating the device. 
The effective lengths of the remaining two sections are 
varied to adjust the input impedance, whose value may 
then be calculated in terms of that of the "infinite" section. 
A unit having an input section 1 inch in diameter and an 
"infinite" section 0.130 inch in diameter has been con- 
structed. The range of impedance values obtainable is 
best described in terms of a resistance-reactance plot. 
On such a plot the range at 300 с.р.з. for the l-inch diam- 
eter unit includes the impedance values enclosed by а 
circle having its diameter on the resistance axis and de- 
termined by the points А = 0.194 acoustic ohm, Х «0 and 
К = 312 acoustic ohms, X =0. The theory is developed, 
and measured and caiculated impedance values for several 
conditions are compared. 


36. Propagation of Sound ia Lined Ducts. CHARLES Т. 
MotLov, Material Laboratory, Navy Yard, New York, New 
York. —This paper presents the theory of the propagation 
of sound in lined ducts, developed from a uni-dimensional 
wave equation. This approach was first used by Sivian. 
Differential equations are derived for ducts with similar 
linings on ail walls and for ducts having different linings 
on each wall. A general formula is given for the attenua- 
Поп constant and various special cases are discussed. 
Graphs are given which make the practical calculation of 
attenuation in ducts convenient. The variation of attenua- 
tion constant with duct size is discussed and methods for 


calculation of acoustical impedance from attenuation 
measurements given. 


37. The Baffle Efect of the Human Body on the Re- 
sponse of a Hearing Aid. WiLBUR W. Hansen, The Мако 
Company.—Theorctical and experimental curves are pre- 
sented to show the change in response of an electronic 
hearing aid produced when it is worn by a person. Effects 
produced by placing the aid in different positions on the 
person and by aids and persons of different sizes are shown 
and discussed. The effects shown are large enough to 


warrant their consideration in describing the response of a 
hearing aid. - ۱ 
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relates to telephone 


гисоег, such as sponge rubber, to 

t are worn on thc hcad bec mounted on the casing of a headset receiver 

commonly referred to as headsct recei апа adapted to be placed acainst the cuter por- 

more particularly to ап earcap for use tion of the ear to provide an external acoustical 
receivers 


6 seal therefor, The pad has а centrai opening 
and it is provided over said opening 


lar member 


Headset telephone receivers re fre 
ocations where surro 
level, as in battleships, ai in 

When the external noises ar 
ne to noise ratio is correspondin 


with a tubu- 
vhich extends therefrom and 
Tminates in a flange adapte 

auditory canal of the ear 
thereof ‘that is, where the audito 


nc low 10 


есстез dificult to hear the si gn: can is ой maximum Паге in cross scction) t 
To avoid this condition, ч ( internal acoustical seal for 

$ have been proposed ће: ۱ lar member is preferably mad 

ол recciver units for the purpos 2 the rubber and is di s t 


ears of the user against cxt 
ever, such earcaps have not 
for опе reason or anot! 

The primer object of my present 
to provide, in a headset telephone im 
proved earcap which will effectively seal off ex- 20 
ternal noises when applied to t 


f so that 
the signal to noise ratio will be main Quite 


3ved 

to 

ers 

st 

noises not oniy the outer өзг 50 

the auditory canal nt of 
mum flare in sec- 

П апо on is 

to provide an improv і which 
may be made in onc et will 


accurately fit ears of 


A further object 


to provide an im 


А 


5 45 
fort 

and accurately and which is not ap 

dislodzed easily to a posit wher 


C П bettor be 
ins "Et ption of one 


conncc 


ineffective to seal the ear against cxt 
It is в150 an object of my prescnt tion 
provide an improved сагсар for headset receivers 
which is simp e In constri Росов, inexpensive іп 
en 


50 


const 
cost, and highly effictent in use 
In accordance with one form of 


пт to my 


present tt е 
invention, the е reap а ses а pad of sott 55 1 t 


: AND ACCESSORIES 
SUB-MINIATURE COMPONENTS " 


openings 11. his provides an air cushion for stant and a proper At of the fange 37 against 

| the pad 11 and heips to insure a snug fit of the 45 the \uGitory canal entrance is further assured 
pad azainst the car whereby both comfort to the А pair of receivers with earcaps such as се-' 
wearer and а good seal against external sounds scribed above may be mounted on a headband 
are assured. consisting of two, close-fitting metallic bands 3! ' 

The pad 11 is provided with a tubular exten- which are adapted “о ft over the head, as shown ` 

sion 19 which fits around tne guard plate exten- 50 in Pig. 5. Preferably, the headbands 51 arc ar- 
sion 9 and ext ‘S in a direction such that its ranged so ۶ they join at the sides just in front 
axis is angularly related to the common axis of of the cars, „пеге meta! strips or links 53 con- 
the pad кей and of the diaphragm 5 for a pur- nect the bands 51 with the reccivers As the 
pose to be presenti» set forth. The extension 19 receivers are placed on the cars, the headbard 

B is formed with an annular slot 21 in which is 55 construction causes the receivers to turn easily 
seated the lange 23 of an internally threaded, in such a direction as to help the flances 31 of 
metallic insert 25. The outer one of a pair of the carcaps to scat properly against the auditory 
telescopicaily arranged. гісіб, metallic tubes 27 canal entrances while at the same time causin 
and 29 is threaded into the insert 25 and is pro- the ear $ ۱۱ to fit snugly acainst the ears 
viced with a flance 31 which seats in an annular 60 Although I have shown and described only а 
slot 33 of a tubular member 35 made of fairl single embodiment of my present invention. it 
soft rubber and therefore quite flexible. The will undoubtedly he apparent to those skilled іп 

1 tubular member 25 is held in place acainst the the art that many other forms thereof, as well 
car pad extension 19 in extension thereof by hav- as itions іп the particular one described, are 
ing its base flance 36 clamped firmly between the 05 possible I therefore desire that the particular 
insert 25 and the fanze 31 of the tube 27. The form of my invention described herein shail be 

1 member 35 terminates in a flange 31 adjacent to considered as Illustrative and not as limiting, 
which 1t is formed with an annular slot 39 in I claim as my invention 
which is seated a Manze 41 on the inner tube 29 1. Ап елгслр for headset telephone receivers 

It will be noted that the flexibie, tubular mem- 70 which comprises a pad adapted to be placed 

ber 35, the two rigid, telescopically arranged against the outer portion of the ear to provide 

tubes 27 and 29. and the ear pad extension 19 ап external acoustical seal therefor, said pad 
are all arranzed on a common axis which is ne а chaniber therein adapted to receive а 
ancularly related to the common axis of the ear one receiver, and a pleated tubular mem- 

f pad proper and the diaphragm $. This angular 7$ ber extending from sald pad and terminating in 

p 
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the auditory сапа! shown 


position, 


in fully expanded 


Figure 2 is a fragmentary sect view of my 
improved сагсар sliowing the d tubular 
member in contracted or с lapsea ition such 


85 it would occupy when applicd to the ear, 

Figure 3 is au enlarged, central, longitudinal, 
sectional view of the telescopically arranged 
tubes within the aforesaid tubular sealing mem- 
ber and which maintain this member against 
ficxure or bending in planes containing the axis 
thercot, 

Figure 4 is a scctional vicw taken on the plane 
of the linc IV—IV of Figure 3, and 

Figure 5 is a top plan view showing a headset 
comprising a pair of receiver units provided with 
My improved earcap applied to the head of the 
user. 

Referring more particularly to the drawing 
wherein similar reference characters designate 
corresponding parts throughout, there is shown, 
in Figure 1, а telephone receiver having a casing 
| within which is housed an electro-acoustical 
transducer 3 of any suitable typo. The trans- 
ducer 3 may bv а sound powered telephone urit, 
for example, operaunk іп well known manner 
and having a diaphragm 5 which generates 
acoustical waves during vibration thereof. A 
guard plate 7 having a perforated, central ex- 
tension 9 serves to protcct the diaphragm 5, the 
perforations іп the cxtension 9 serving to permit 
passace of sound waves generated by the dia- 
phragm 5 

Fitted around the marginal portions of the 
casing | and the guard plate 7 is an eai pad !! 
which may be moided out of sponge rubber or 


oth Suitable, soft material The pad |! is 
adapted to be placed against the outer саг 13 of 


ге 5. to provide an ех- 
against sounds in the 
pad may be made 
15 which communi- 
rough a plurality of 


а U»cr, as shown in Fig 
ternal acoustical seal 
ambient. If desired, th 
hollow to provide a chamber 
cates with the outside air 


y 1 


10 
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relation is such that, when the receiver ік applied 
to the car, the tubular member 35 wili extend in 
the direction of ‘that ts, substantially coaxially 
with) the auditory canal of the ear, and the 
"lange 37 will fit snugly against this canal at the 
point of maximum flare thereof in cross section 
that is, at the entrance thereto) to thereby 
provide an internal acoustical sea! for the ear. 
The combined action of the pad 11 and the flange 
37 effectively seals the car against troublesome 
outside noises which may be encountered and 
therefore not only enhances the low [r2quency 
respotisc of the receiver but also improves the 
sensitivity thereof 
Since the ears of different individuals vary in 
Size, some provision must be made to inxure a 
Snug fit of the Mange 37 against the aud tory 
canal entrance. For this purpose, the tubular 
member 35 is formed with one or more circum- 
ferential, accordion pleats 43 by reason of which 
it is axially compliant and therefore collapsible 
іп an axial direction from its normally fully сх- 
tended position of Fig. 1 to its contracted posi- 
tion of Fig. 2, and vice versa. A pair of diametri- 
cally opposed 1425 45 оп the tube 29 which ride 
in longitudinal slots 47 in the tube 21 limit the 
outward movement of the tube 29 relati.e to the 
tube 27 by engacement with the upper end 49 of 
th: tube 29 to thereby limit the amount or ex- 
of expansion of the tubular member 35 
«летети of the portion of the member 35 
wider the Папе" 41 with the end 49 of the outer 
tube 27 may be availed of to limit the amount of 
collapse of the tubular member 35, И necessary 
Tue collapse and expansion of the member 35 is 


permitted by reason of the telescopic action of 
the tubes 21 and 23. At the same time, since the 
tubes 2] and 29 are rigid, they maintain the 


tubular member 3$ against Пехиге or 
іп piines containing its axis. 
ie anzular relation between 


In thi 
in tinis 


the axis of 
tubular member 35 and the axis of the ear 


pad 1! and the diaphragm 5 is maintained con- 
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a freely disposed end. said tubular member сот- 
municating with said cham to provide a pas- 
sace for sound waves emanating from the tcle- 
phone receiver, said freely disposed end being 
of a size to seat arainst the auditory canal of the 
ear at the entrance thereof to provide ап іп- 
ternal acoustical seal for the саг. said pleated 
tubular member includine means whereby it is 
ongitudinally compliant for adjustment in àn 
axial direction for accommodation to ears of dif- 
ferent sizes 

2. An earcap (ог headset telephone receivers 
which comprises а pad adapted to be placed 
against the outer portion of the ear to provide 
an external acoustical seal ۱6۲6۵۲, said pad 
һа a а chamber therein adapted to receive а 
telephone receiver, and a plicated tubular mem- 
ber extending from said pad and terminating in 
a freely disposed end, said tubular member com- 
unicating with said chamber to provide a pas- 
sage for sound waves emanating from the tele- 
phone receiver, said freely disposed end being 
of a size to seat against the auditory canal of 
the ear at the entrance thereof to provide an 
internal acoustical seal for the ear, said pleated 
tubular member also being disposed with its axis 
гиагіу related to the axis of said pad and 
} uding means whereby it 5 longitudinally 
compliant for adjustment along its own axis f 
accommodation to ears of different sizes 

3. Ап earcap for headset telephone 
which comprises a pad adapted 
against the outer portion the ear 


external acoustical seal therefor 
ın adapted to гес 
pleated tubular member 
ing from pad ir tion } 
ly relate at of said pad 


to provide a passace for sound waves 
ting from the 


nme ina 


telephone receiver and ter- 


adapted to seat acainst the 
f 


the entrance t 


۱۱ acoustical seal for the ear 


to provide an in 


whereby it i 


и different sizes 


et telephone receivers 
e 


rovide an 


iced 


г por 


external acoustical ad having 


а с! 


receiver, and à t 
said pad and terminating 
said tubular тег 
cha to provice a 


mber there 


Мерпопе 
from 
| freely disposec enc 


member extendi 


jnicatinz with said 


e for 


emanating from the telephone тесе! 

ly disposed end be:ne of а 17е to seat aca tt? 
auditory una. 2f the ear at the entra ereof 
о pro an internal acoustical 


dt паг member alo being disposed 1 
ted to the axis of said p 


luding at least one accordion 


2% 


tent circumferentia; reof whereby aid 
ibular member is collapsible and expansible 
along its own axis for accommodation to ears of 
different sizes 

5 An carcap according to claim 4 character- 
zed bv the addition of means in association with 
bular member for limiting the amount of 
pse and expanrion thereof 

6. An earcap according to claim 4 character- 
ized in that said tubular member is itself flexible 
in planes containing its axis, and characterized 


ou 


00 


9$ 


:0 


а 
further by the addition of means in association 
with said tubular member for maintaining said 
member acainst flexure in said pianes 
7. Ап earcap according to claim 4 character- 
ized in that said tubular member 15 itself Mexible 
in planes containing its axis, and characterized 
further by the addition of a plu ity of teles- 
copically arranced. rigi ular 
member (от maintaining said member against 
flexure in said planes, said tubes being telescopic 
to permit collapse and expansion of said mem- 
ber along its axis 
8. An earcap according to claim 4 ch 
ized in that s 
in planes con 
ther by the add 


acter- 
ма tubular member is itself flexible 
nin s characterized fur- 
rality of telescopically 


rigid ۱ said tubular member 
taining said member against Пехоге in 
4 said t 


ng telescopic to 
and expansion of said member al 


ncludin2 means for 


on thercof ‘whereby to lim heam 
and expansion of said tubular member 
9. Ап earcap for headset telephone receivers 


which comprises a pad adapted to be placed 


of collapse 


against the outer portion of e ear to provide ' 
externa! acoustical seal еге! said paid 

a chamber therein adapted to receive a 

er. a tubular member extending 

ind terminating in a freely dis- 

id tubular member comm cating 


amber to provide a pa sound 


ng f the telephone receiver 
posed end 5einz of a size to seat 
canal of the ear at the en- 

to je an internal acoustical 

r г member being com- 
t free to Лех in planes 

ngit nd being formed 


тегет! 


thereof 


flexible material whershv it normally free to 
flex in planes containing 


beinz formed u rd pie и 

( y ther t с 5 r 
pansible n^? уг Accomm ог 

f d rent sizes, and a plural.ty of telescopically 
arranced, rigid tubes within said tubular mem- 
ber for maintaining said member against flexure 
п ха while permitting col 


11 dset telephone receiver having a 
casing ın electro-acoustical transducer 
th nz including a vibratory di 
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diaphragm, s à pad 
adapted to be ortion of 
the ear to pro seal 
therefor, said herein 
adapted to receive a tele 2 
а tubular member extendir nd 
terminating in a freely d ilar 
member communicating to 
provide a passage for so ng 
from the telephone receiver d y disposed 
end being of a size to scat mst the auditory 
canal of the ear at е thercof to pro- 


vide an internal acoustical seal for the саг, said 
tubular member hav 
Said chamber for trans: 
canal of the acoustical w 
diaphragm during vibrati 
east 
thereof 
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9 Claims. (СІ. 179—156) 
1 E 2 

This invention relates t9 head sets and more. Figure 2 is an enlarged fragmentary lougitudi- 
particularly to light-weight head sets of the type nal sectional view taken along the center line of 
which are worn by telephone operators, dicta- one оѓ зе sound reproducer units of the head set 
phone transcriptionists and others over long ре-, shown in Figure 1 and in the direction of arrows 
riods of time. Head sets have previously been 8 2—2 of Figure 1; 
provided wherein the sound reproducer units аге Figure 3 is an enlarged sectional view taken 
mounted so as to provide direct communication along the line and in the direction of arrows 3—3 
from the sound reproducer unit to the ear. In of Figure 1; 


such head sets the sound reproducer units have Figure 4 is a front elevational view of a slightly 
been mounted so as to fit over the ear of the user 19 modified form of the invention; 
when the head set is used. In other head sets Figure 5 is an enlarged sectional! view taken 
there have been provided a sound reproducer unit along the line and in the direction of arrows 5—5 
suspended below the chin of the wearer and pro- of Figure 4; 
vided with a harp or wishbore-shaped ear tubes Figure 6 is a quarter front view of an individual 
leading to ear tips that are piaced in the ears of 15 wearing the head set of Figure 4. 
the operator. All of the foregoing types of head Referring tc Figures 1,2 and 3 there is illus- 
Sets are subject to the disadvantage that a cer- trated a head set having duplicate sound repro- 
tain amount of pressure is applied to the ear of ducer casings generally designated 10 and 11, 
the чеаге.. which is a sensitive portion of th each of which terminates in a side arm 12 and 
body and is subject to the disadvantage that suzh 20 13 into which a tubular head bow (4 of plastic 
pressure, however slight, when long continued material or the L:e is inserted. Тһе construc- 
may cause some discomfort of the wearer. tion of the sound -eproducer casings 10 or ۱۱ is 
It is an object cf the present invention to pro- illustrated by the sectional view shown in Figure 
vide an over-the-head head set which can be 2 wherein it will Le noted that the casing is pro- 
worn by the operator for extended periods of time os vided with a recess 15 into which the sound re- 
without pressure on the ears of > wearer. producer unit generally designated (6 is adapted 
It is more particularly an object of the inven- to repose. The second reproducer unit 16 is of 
tion to provide an over-the-head head set where- minute size of the type customarily used for hear- 
in the sound reproducing units are worn adja- ing aid sets for the hard of hearing. The sound 
cent the ear and the sound communicated there- 0 reproducer unit includes an exterior frame (1 
ftom to ear tips which may be adjusted to апу terminating at а ange |8 in which the dia- 
positicn in proximity with the ear, and either phragm 19 of the sound reproducer unit is placed, 
іп or out of contact therewith. the diaphragm being he!d ín place by the mag- 
It is a further object of che invention to pro- netism of pole pieces 20. Coils surrounding the 
vide an improved, ‘ight-weigh:, over-the-head 35 Pole pieces, nct illustrated, are connected to a 
head set having dual sound reproducer units and pair of terminals, one of which is shown at 2! 
also to provide an over-the-head head set havin in Figure 2. The terminals are in the form of 
sound reproducer units which, when worn by the clips to receive parallel terminals 22 of a remov-- 
operator, are located adjacent the ear and sound able plug 23 which when inserted through holes 
conduits provided therefrom equipped for adjust- وه‎ 24 in the bottom portion cf the casing permit con- 
ment so as to bring the conduit into close prox- nection to the terminals and hence to the sound 
imity or contact with the езг сапа! as desired. reproducer unit. The casing 10 is provided with 
Other and fur лег objects of the invention in- а screw p'ate 25 threaded or pressed into the cas- 
clude the provision of an improved light-weight ing 10 having an upstanding hub portion 26 that 
head set having adjustable ear tips on the sound 4g is threaded at 27 to receive the cap 28. The cap 
reprocucer units and to provide an improved head has a circular opening in its center and is pro- 
set having a sing!e or ccuble cord arrangement to videc with a spherical recess 29 which serves to 
бча! sound reproducer units of the head set hold the ball end 30 of short inflexible ear tube. 
Other and further objects of the invention are 31 which extends out of the hub ۱۱ and termi- 
those inherent in the apparatus herein illustrated, 50 nates at an ear tip 36, see Figure 1. The hub 
described and claimed. portion 76 has a spherical recess 32 corresponding 
The invention is illustrated with reference to to the shape of the ba!l 39 into which the ball 
the drawings in which corresponding numerals portion 30 is placed before the cap 22 is tight- 
refer to the same parts and in which: ened down. The ball 30 is bored so as to receive 
Figure 1 is a {ront elevational view of оте form 55 the ear tube 31 and the ear tube and ball portion 
of the invention; Provide a tubular conduit 33 through which ; 
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sound emanating from the diaphragm 19 is 
&uaptea to pass und be celivered to the ear tip 36. 

The side arm portion 12 of the sound repro- 
ducer casing is bored out at 34 so as to receive 
the tubular head bow 14 which is preferably of 
plastic material, although light-weight metal 
may also be used. In the preferred embodi- 
ment of the invention the entire casing {0 is 
of molded plastic. 

In the form of invention shown in Figure 1 
@ single cord 35 is provided having a pair of 
conductors which terminate at a plug 23 hav- 
ing a pair of terminal points of wh’ hb one, viz. 
terminal 22, is shown in the sectional view, Fig- 
ure 2, the other terminal point lying immediately 
behind the terminal 22. These pin terminals 
are engaged by a pair of spring terminals on 
the back of the sound reproducer unit 16; of 
which one such terminal 21 is shown, the other 
lying immediately behind, and as previously 
stated these terminals are connected to the coils 
of the sound reproducer unit. 

Also connected to the terminals are a pair of 
wires in cord 37 which extends around the rear 
Portion and up one side of the sound repro- 
ducer unit and thence through the aperture 38 
and into the inside of the tubular head bow 
14, whence it extends around to the cpposite 
sound reproducer casing Il, which, as pre- 
viously stated, is identical with that shown at 
10 and in Figure 2 just described. In that 
sound reproducer casing 11 the cord pair 27 15 
connected to corresponding terminals on the 
back of the sound reproducer contained with- 
in casing 11. It will be noted that the casing 
۱۱ has a pair of apertures at 39 to which the 
pin terminals of plug 23 may be inserted when 
it is desired to plug in the cord to the sound 
reproducer casing || instead of to the sound 
reproducer casing 10, as shown. Іп this way 
the operator has freedom of choice in that she 
may plug the cord 35 into either of the sound 
reproducer casings, depending upon which side 
she desired to have the cord hung when the 
set 15 worn. Within the tubular head bow 14 
there is also placed а springy stiffening wire 
40 which provides slight pressure and still, 
when bent, can be adjusted as to to ft the 
heads of individual operators. 

When the sound reproducer shown in Figures 
1-3 is worn on the operator, the sound repro- 
ducer casings 10 and ۱۱ are positioned at ap- 
proximately the temples of the wearer and the 
ear tubes 31 and 41 extending from the sound 
reproducer casings 10 and ۱۱, respectively, and 
terminating in ear tips 36 and 42, are then ad- 
Jusied by the operator so that the ear tips reach 
into proximity to the саг canal. It is unnec- 
essary, for satisfactory operation, to have the 
ear tube actually in contact with the wearer, 
although some may desire to adjust the ear tubes 
to such position. Consequently, the wearer may, 
if desired, adjust the ear tubes so 35 to receive 
the sounds delivered by the ear tips 36—42 
without enduring any pressure whatever on the 
ear canel or any portion of the ear, the slight ten- 
sion of the bow 14 which provides the pressure of 
sound reproducer casings !0—ii on the wearer 
being taken instead by the sturdier portions of 
the head of the wearer, viz. the temples por- 
tion. Also, if desired, the wearer may shift the 
head set from опе position to another so as 
to shift the pressure of the sound reproducer 
casings 10—11! from one spot to another on 
the temple or over-ear or behind-ear portions 
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4 
of the head and in any position the short а4-! 
justable ear tubes 31—41 сап be repositioned 
50 as to bring the ear tips 36—42 into proximity 
with the ear canal. This is a distinct advan- 
tage when the device is worn for long periods 
of time. 

Referring to the device shown in Figure 4, it 
is exactly the same as that shown in Figures 
1-3 with the exception that the interconnect- 
ing pair of wires 37 between the sound герго- 
ducer head set is omitted іп the over-the-head 
bow 14. Accordingly, the sound reproducer units 
within the casing 10 and ۱۱ are not intercon- 
nected electrically and for the purpose of com- 
municating the electrical sound-signals to the 
sound reproducer unit there is provided a 
branched cord shown generally at 45 terminat- 
ing in a connection block 46 from which a pair 
of cords 41--48, which are connected Parallel to 
the wires of cord 45, emanate. The cords 41—48 
are each provided with plugs connectors at 
43--50, respectively, which аге plugged or 
jacked into the openings provided in the base 
of the sound reproducer casings 10—11, thus 
making electrical connections to the sound re- 
Producers therein. As shown in the sectional 
view in Figure 5 the over-the-head -bow 14 in- 
cludes a stiffening wire 40 as Previously de- 
scribed, but there 15 no electrical connection in 
the tube 14. Figure 6 is self-explanatory and 
illustrates one position in which the head set 
shown in Figure 4 may be worn by the operator. 
It is to be understood that the twin cord gen- 
erally designated 45—46—41—48 shown in Pig- 
ure 6 may be substituted by the unit shown at 
35 in the event the head bow 14 has electrical 
connection between the sound reproducers of the 
heac set, as explained with reference to Fig- 
ures 1-3. 

As many apparently widely different embodi- 
ments of this invention may be made without 
Ceparting from the spirit and scope thereof, it 
is to be understood that I do not limit myself 
to the specific embodiments herein. 

What I claim is: 

1. An over-the-head head set comprising a 
pair of small sound reproducer units each in- 
cluding an electrical sound reproducer element, 
said units being mounted at opposite ends of a 
flexible over-the-head head bow, said sound re- 
producer units having substantially smooth faces 
opposing each other and each of said sound re- 
producer units being provided with a short ear 
tube movably connected in operative sound-com- 
municating relation thereto, at a point other 
than said smooth face of the unit for adjustably 
positioning the ear tube with reference to the 
unit when the head set is worn, electrical con- 
nections between the sound reproducer elements 
and an exterior cord connected to said elements. 

2. Ап over-the-head head set as set forth in 
claim 1 further characterized in that the ear 
tubes are connected to the sound reproducer 
units by a ball and socket connection having an 
adjustable frictional engagement for holding the 
ball connection in any position to which it is ad- 
justed. 

3. An over-the-head head set as set forth in 
claim 1 further characterized in that electrical 
connection is made between the electrical sound 
reproducer elements by means of a pair of elec- 
tric wires contained within the over-the-head 
bow and plug connections are provided at each 
sound reproducer unit for receiving a cooperat- 
ing electrical connection of an exterior cord. 
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4. A sound reproducer unit of the type set 
forth in claim 1 further characterized in that 
parallel electrical connections are made to each 
sound reproducer element from an exterior Sup- 
ply pair. 

5. An over-the-head head set comprising 4 
tubular head bow, a casing connected at each end 
of the head bow, said casing having a substantial- 
ly smooth face facing the other casing, а sound 
reproducer in each casing, each sound reproducer 
having a diaphragm, each of said casings having 
a tubular protuberance adjacent the diaphragm 
providing a conduit through which sounds 
emanating from said diaphragm may be com- 
municated, said tubular protuberance extend- 
ing from said casing оп а face other than 


said smooth face and а short adjustable 
ear tip connected to said protuberance for 
adjustment to varying angular dispositions 


relative to the conduit therein, each said ear tube 
terminating in an ear tip, and electrical con- 
nections from the sound reproducer in one casing 
and through the tubular head bow to the sound 
reproducer unit of the other casing. 

8. The head set described !n claim 5 further 
characterized in that each casing is provided 
with a pair of spring terminal connections and 
apertures adjacent thereto for receiving pin con- 
nections of an exterior plug cord for supply- 
ing the sound reproducers of the head set. 

7. An over-the-head head set comprising а 
tubular plastic head bow, а molded plastic casing 
at each end of the head bow, each such casing 
having a relatively smooth face facing the other 
casing and being provided with & recess for re- 
ceiving a sound reproducer unit of the hearing 
aid type therein, each casing having a channel 
therein corimunicating with the channel of the 
tubular head be 9, a sound reproducer unit posi- 
tioned in the recess of each casing, а metallic 
cap removably attached to the casing, said 
metallic cap and sound reproducer unit of each 
casing being formed so that when the cap !s at- 
tached pressure is placed upon the sound re- 
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producer unit for holding tne same firmly with- 
in the casing, each said cap having а central 
tubular boss, having a spherical central recess 
therein, an apertured cap screw threaded upon 
said boss and an ear tube, each ear tube termi- 
nating in a Ба! received in said spherical recess 
and an ear tip on each ear tube. 

8. The over-the-head head set of claim 7 
further characterized іп that electrical connec- 
tion is provided through the tubular head bow 
from the sound reproducer unit situated in one 
plastic casing and connected to the sound re- 
producer unit situated in the other plastic casing. 

9. Ап over-the-head head set comprising 8 
tubular head bow, a casing connected at each 
end of the head bow, each of said casings having 
a substantially smooth face facing inwardly of 
the bow, a recess extending into each of said 
casings from a face opposite to the smooth face, 
a sound reproducer unit of the hearing aid type 
in each of said recesses, an ear tube adjustabl 
connected to each of said sound reproducer units 
and extending outwardly therefrom and adapted 
for variably positioning the ear tube with refer- 
ence to the unit when the head set 15 Wor.., elec- 
trical connections between the sound reprocucer 
units and an exterior cord connected to said 
units. 
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Blocks Out Background Noise ; 
р Twinset receivers rest lightly at the lastic ear tips adjustable to fit ear opening 
temples—not jammed over the ears. snugly, comfortably. Room noise and clatter 
- Tubular sound arm pipes signal into silenced! Less signal loss, for sound is delivered at 
H the ears—chafing, pressure, "top- closer to the ear drum. Signal goes into the | 
heavy” feeling banished forever! ear—not at it! 
$ [i 
: А — si 
Only 1.6 Oz. Listening ratigue Banished 
Twinset is the lightest twin magnetic- Matched, in-phase magnetic receivers deliver i 
receiver headset ever made! Of rug- = non-resonating signal. Listen hour after 
ged Tenite and bright nickel through- our with Twinset without tirinz. Precision 
ч out. New Menocord replaces "Y" electrical design throughout! > | 
cord connection to receivers—an- qe | ۳ 


other Twinset frst! 


е 
۱ ۰ 
Ли 


А 22514 Headse? Improvement... 


Telex Twinset із an entirely new 
way to hear with a headset! 

You forget you're wearing it. Never 
before such comfort, lightness, 
all-day-long ease of use. 

۸۵۵5۲ ۸ 


A тоне дам 


Daas А Headset Job 327723... айы 
Tuinset combines performance— 
sensitivity, high-fidelity, precision ۸ ӘР 
construction—with unique / / 


improved design. Twinset fits any / 

) a 
shape head, fits any headset | 2 
installation—commercial, ۱۱ ۱ 


experimental, amateur or business. | | 
Featherlight, yet built specifically | | 
for constant heavy duty use! \ 


7 ADJUSTABLE 
۳ TONE ARM 


TELEX TWINSET 
SPELIFILATIONS 


© SENSITIVITY — 

101 d.b. above .000204 dynes per 

за. ст. for 10 microwotts input 
ЭІМРЕОАМСЕ5-- 

1000 ohms—(brown) 

64 ohm:—l(yellow! 

The cbove impedence color coding is 
visible inside the femal: plug socket. 


@ CONSTRUCTION— 

Weight: 1.6 oz. 

е plastic and 
mejor ports. 


Tough, dur. 
brig? Се сы 
Heoduend of Z-nick з 
cased м fiexible plastic. 
Single 5-Ғос! Monocerd plugs into 
either receiver. 

Special cord with built-in miniature 
volume control сно cvoilable. 


HON то DRDIR 

42775 TWINSIT—Complate with 5н 
мМоғосое2--(1,220 ohm) 
САА Approved 

#3791 TWINSET—Compiete with 5 Fr. 
Monocord — 164 ohm) 

#3776 TWINSET i ess cord (1,000 ohm) 
CAA Approved 

#3781 ТАМУ ен cord (64 ohm) 


#3280 MONOCORO only. 
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WORLD'S FINEST PRECISION HEARING А os 


Таа 
м „ала ќа - 
HLECTRO-ACOUSTIC DIVISION 


DISTRIBUTED BY 


Printed n USA. 281008 (Rev. 10-55) 


VED (CAATC-3R2-1) 


TELEX Twinset is a simple 
yet amazing improvement 
in listening comfort. 

No heavy, sweaty ear 
cups cover the ear. Twin- 
set's matched magnetic 
receivers re ^ ou the temples 
--away from the ear. Actual sound 
їз piped into the ear through a slen- 
de., tubular sound arm mounted on 
a Б-" .and-socket joint. 

Sound arra and ear tip are adjust- 
able to fit into the ear—blocking 
out background noise completely, 
giving you more power on weak 
signals. If preferred, car tip тау 
float a fraction of an inch away with 
nothing whatever и uching the ear! 

Telex Twinset is fully adjustable 
to fit any head shape, any ear size. 
Listen with one or both ears. Move 
your head, walk around—Twinset 


stays with you without 
pressure өс top-heavy feel- 
ing. Remember that weight: 
only a fraction over an 
ounce! 

Superb performance is 
built into Ticinset. Both 
the magnetic receivers are in phase. 
Excellent sensitivity combined with 
full range high-fidelity makes Twinset 
perfect for communications and ex- 
perimental installations. 

Twinset cantake abuse! Receivers 
are sealed : nst dust and corrosion 
—chroine-plated. weighted diaphragm 


is rust-proof, too. Rugged 2-піске! 
steel heud band, encased in Tenite 
plastic, 


гр 


T:cinset and stuff it іп your pocket 


: а». 
із so flexible you сап coil up 


Single 5-foot Monocord connects to 
either receiver—stava out of the way 


"x 


better than old-style "Y" cords. 


дк COMMERCIAL, EXPERIMENTAL, 
525... AMATEUR, BUSINESS OFFICS 


For Better Listening . . . Specify Telex Twinsets in: 


e Araateur Communications 


e Commercial Communications 


e Pilot and Control Tower 
е Ship's Radio 

e Broadcast Monitoring 

е Electronic Labs 


е Code Practice Schools 


e Stenographic Transcribing 
e Police and Taxi Dispatching 
و‎ Phone-order Boards 

© Theaters 

e Record Stores 

o Wired Music Installations 


ө Hospitals 


Listen Comfortably...Privately... Efficiently...with 
TELEX TWINSET -the Improved, Modern Headset 


DYNASET * 
MAGIC MIXE * 


EARSET + МІМІ-МІКЕ 


TELET MIN 


All are regisiered trademarks of 


TELEX ۰ MONOSET ° 
TELE SET * 

=“ oa 

1j pom: 
зе 


гето ~, 
т . 


Electro-Acoustic Division 
Telex Pork, St. Paul 1, Minnesota 


Also Menufzcturers of 


Wortd 


Heuisets, Т ners and Precision M 


Finest Precision Heannz Au Huw Sperren, Taiasets, Be 


re Electronic Equipment and Components, 


Miniaturization and Encapsulation (ое Industry 
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MONOSET? Here's the ORIGINAL under-chin, 
lightweight headset. Ideal for listening systerms, business 
machines, radio and record listening, broadcasting, and 
nearly any other appucation. Weighing only 1.2 oz, itis 
complete with 5’ cord and standard phone plug. Sensi- 
tivity із 38 db above. 0002 dynes per 54. cm. for 10 micro- 
watts input. Frequency response: 100 to 6500 cycles. 


Catalog Number 
.......ММУ-2 


.. HMY-2 
.. AMT 
. ۰.۷۲7 
.. ۷۷۷ 
.. BMY 
oe CMT-2 
има 


j1318$—MONOSET, 123 ома, min хомо 9 control cor 

#8135—МОМОЗЕТ, 2000 ohm. жыл volu, ve control cord 
712110—-MONOSET, 123 ohm, NO CORO... .......... 
$18165—MOMOSET, 2200 ohm, NO CORO.. 
# 941—200, Standerd (for meta memos 
$ 3230—CORD, Standard (for piasbe moncset). 


BOOM-MiXE HEADSZT This li 
is ideally suited to airline, ham radio, teievi 


use. 


sweaty cans. Mike is mounted in shock absorbing ter 
boom—angled for best pickup. 


Stock Calaleg ۷۲ позе 
Number Сиса Mire Caec mung Moke 
13250 Headset w/ double receivers 2 5" cord w/lw mai clips less бімд..........- BCw-12 Byww-i2 
15% Headset w/unqie recovers & cord аз 12078. атәтеезФ%теожо вен ви 
۱244 Headset тупе (۷ mike oniy & Cord 23 ۰ ә - ГЕТЕ 
13230 TV type headset w double rece vert. spat phone à cord 53 stove Burw-11 
иг Headset w/double госте а, по Cord сбором Not Av misdie 
14229 Headset =/ single recerver, по cord... e 

18225 Headset—sput phone, по cord.....- өөө e 

ца Cord или w/term. pacaad seoaratety. го 2004... ۰ 

8751 Aireratt-type cord и/?“. 53 and PL 63 cr eque. . 

12261 Aireratt-type cord w/2ut-to-Lala Sana... ۰ 

$262 Standard cord 0/۰۵۵ of 9۷ + . 

. 


tugs Switendoard-type cord w/stanc wá pius. 5а 


ghtweight, 54-ounce, two-way headset 
ision, ship-to-shore and switchooard 
Parallel connected 500-ohm receivers are mounted on stainless spring-steel 
dband. Adjustable tone arms transmit sound directly to ears—no heavy, 
nite at end of fuliy adjustable 
Choice of general purpose 50 ohm carbon mixe 
tput 30 db above I MV) or 256-опт noise cancelling diferential magnetic mixe 
tput—85 db below 1 Volt/Microbar). 


ee зият ТО отойт BY CATALOG NUMBER 
Catalog Number 


ЛҮ” cord, 6 conductor, lor headset $14225 w/term. packed 
50081810. MO Die creen e e ر‎ CUES 
3280-22 “Cord unst for recovers [ог nasa сосен ow 50994 heads u 
N ۲ сим! 


TWIN SET? Perfect for amateur, commercial, and industrial communications, 
the Twinset is CAA approved and is standard equipment on airlines and privats 
planes. Comfort replaces listening fatigue. Adjustable tone arms pipe sound into 
ears, blocking out background noise, yet ear-üps need not even touch user's ear. 
Weighs 1.6 oz. and has 5' cord and standard phone plug. Special cord with built-in 


miniature volume control also available. 


Sensitivity is 101 db above .0002 dynes per sq. cm. for 10 microwatts input. 


Steck Number Catalog Number 
$3791 —TWINSET, 64 ohm imo, complete, PUN. MERE ب«-‎ MTL-2 
£3775—TWINSET, 1000 ohm imo. complete (CAA гов.). 5:2. cord 
#3731 — TWINSET, $4 ohm imp, LESS С080................ 

$3776—TWINSET, 1200 anm imo. LESS CORD (CAA әор)... 
§2844—Volume Control Cord, 64 ойт 1тф................-.-- — 
(1345— eiu me Control Сога, 1000 ohm ۱ ەد ت ەوە‎ 4004424 iue d UE 


Stock 
Number 


41815$—TELE-FI, 15 ohm, std. согд......... 
$182935—TLLE-F i, 128 олт, sid. cord...... 
418020— TELE-F1, 1000 ohm. std. cord...... 


ТУ LISTENER 


Youngsters can view TV with- 
wt disturbing family. Also 
егі for institutions and hard- 

-hearing. Two can use at the 
„ame time. Switch to turn TV 
speaker on ог off, volume con- 
trol end 15” cord included. 
Child can use easily and safely. 


Stock Catalog 
мате Number 
s9900—L ISTENER. complete, 

one Earset..... موی‎ DOR 
99336—Ertra Earset, core & plug... ..ELY-94 


ER > 


ді ж TELE SP м” 
~ 


418166 —TELE-F!, 2000 ohm, std. соғ4б.............. 


Єў 
2 


sound reaches one ear before the other ear 
to provide “depth of sound” and 30% bet- 
ter understanding. Ideal for secretaries, 
order board operators, monitoring, etc. 
Weight of only %4 oz. Replaceable foam 
eartips assure maximum comfort. Standard 
phone plug and 5' cord included. 


Sensitivity provides comfortabie listening 
at 1 milliwatt input. Frecuency 
$0 to 5,000 cycles. The Teie-Fi chin band is 
useable with all Telex transistor receivers. 


response: 


Catalog 
Number 


.MFR-91 
..МҒҰ-91 
... . ۷۴-۱ 
..۷۶ ۷۲-1 


МЕ 


Pleasing tone quality important to all users, 
extremely light weight! Excellent for all types 
of radio, record, and listening uses, the Dyna- 
set also is ideal for phone-order boards, office 
machines, and commercial applications. Sound 
is conducted through long-life fiexible tubing 
from receiver built into the special plug. 
Sensitivity is 105 db above .0002 dynes per sa. 
ст. for 1 milliwatt power input. Recommend- 
ed maximum input: 25 тм. Frequency ге- 
sponse: 50 to 8,000 cycles. Weighs 1.25 oz. and 
comes complete with special plug and acoustic 
tube. 


Stock Catalog 
Numoer Number 
6701-P—OYNASET, impedance 6 orm ۷-1 


Reiiabie, field tested, 


microphone 
GAPHONE ped ng 


MICROPHONE 


heavy duty 
with push-to-taik 


с.с-әс-.%і 


Unique туре headset used exten- 
sively for electric organ practice. Also 
popular in office, shop, studio, or iab. 
The receiver is in the special plug, and 
sound is piped through acoustic tubing 
to the thin Plexiglas ear cushions. Total 
weight only 1.6 oz. Special plug and 5” 
acoustic tube incl ded. 


Stock Спа: 
Wumter Number 
48:25—T ELE-SET, Complete, 128 оћт........ М5У-21 
#9316—TELE-SET, Сотрене. 2000 cam “SYS 


— - 


PILLOW SPEAKERS 


Comfortable radio, sound, tape 
recorder or TV listening 
through pillow. Popular in hos- 
pitals and homes because vou 
listen without disturbing others, 
also for learn-while-sleep ap- 
plications. DYNAMIC type 
features stainless steel housing 
with a hanger. Weighs 4 oz. 
and measures 334° x 1%”. 
MAGNETIC type has unit 
molded maroon Case. 
phragm is rust and moisture 
proof and hermetically sea!ed 
Can be sterilized by submerg- 
ing in alcohol. Weighs 2 z 
and measures 2:4 ”х 4“. BOTH 
TYPES come with 5” cord and 
standard phone piug. Min: 
ture piug available. Sensitiv 


of Dynamic Speaker is 1 milli- 


Available with pocket type or collar 


switch is especially adaptable to 
applications in Civil Defense, law 
enforcement, emergency services, 


watt input to speaker for com- 
fortable listening level 


type alligator clip. The Telex Mega- 2: ? 
А уре alligat P : I " search and rescue, durabie con- „Ук Cataiog 
phone сап be used with any Standard struction, inter-plane or aircraft Number ee 
: ^ truction, inier-piel 5 TOTEI 24۱1-0۷۷۸۱ PILLOW SPE 
Miniature earphone. ideal for tran- radio communications. Micro- ی‎ > Кен а ан Т 
sistor radios either in personal enter- phone is single button, carbon f$130-0YNAmC PI eT 
; ۲ - E 10 00) опт ит... D%-2 
tainment or commercial communica- type N-1, identical to telephone 4 197—-DYNAMIC PILLOW SPEAKER, 
tion. Presently in use by lew enforce- switchboard headsets. Fits oper- cona урона әзіз 
ment agencies and other two way ator's hand comfortably, and light 
Е кі” т 1 l tec hand Smv-2 
radio applications. button pressure elimina hand 
Stock fatigue even through day в use AKER, 2229 олт emp... .SMY-2 
Number Sensitivity 1022 cycles is 30 0 Pitie 
#18301—Pochat Туре...... above one inVin a 20 опт resistive ко 32 г SMV 
itd Туре... load at sound pressure of 115 db. Sra ee LO imo 
Button current 75 ma recommend А NO CORC.... том 
ed 150 ma max. Single pole, single SAREE ON Pet е 
% ~ от 1418 ۳ 
throw switch is normally open. ита.... 4 Я ууч-2 
The, fant cord қ! А ade $2645—Vorwme Cortro: Corg 
та ге деле ni with tinned leads, MACRETIC ONLY. 2000 ohm 
10 connector. тамын mM 1 
Number Number DYNAM 2 
Part Numbers e ....,40 мс5-1 
=" vx рт 
МЕ 4 2 
25% 2 ЕЗ 
à А Eo 
и 3 | «2775 
t \ м? ; 
| рн ۲ \ => / 
Е cos 2 1 
4 1 E LS f 
Mte 4 
Bip и 
м Lj 
Ell: 


ME 


GAPHONE 


MICROPHONE WITH 
PUSH-TO-TALK. SWITCH! 


а а ше M эе шз шш эш ~ 


۳ ма эе ом ма ша ви um 


у 


Modern, miniature earphone that sups on the 
Ls к 


- ear. Unlimited single phone applications in- 

Ты + rr 
қы" cluding transcribing, phone order, 125, record 
\ shops, dispatching, Muitipie listen ran- 


sistor radios, etc. Uses one ear 


e 
other free. TI led unit weighs % oz. and 
wi 


à 
Ц fit any ear. Available with plastic or sum 


plastic-covered earíframes. Standard 

$ phone plug and 5 co 

, 

1 

4 

б EAaSET 

| EARSET 

$ £ARSET 

| EARSET 


+12045—Volume Contrai Cord. 
412046—Volume Соли Cara 1 


STANDARD ANO DELUXE TELETHIN® 
TRANSISTOR RADIO EARSETS 3521 


“desid Wa te 


хи! X x чили 
Engineered in the great tradition of Telex 
quality. Provides a measurabiy flatter response А 
than other similar units. We:ghs 1655 than ал 5 | xx X 
ounce complete with flex-tested three-foot 
cord and earloop. Price of Standard Earset 15 
competitive with foreign imports. Earsets are 
packaged individually in »ocket-size "jewelite" 
plastic boxes—6 Standards or 4 Telerhins to а 
merchandise display carton. Models to 5 ail 
transistor radios. 


— ды 


This transistor recer 
miniature audio applications. Sensitivity 15 3 25 above .000 ynes per sq. cm. at 
) тийимаи of power at 25 mw. Weg 


і 14 ог. and measures У; 


variety of cords available from Teiex 


acausticat shell : 


3 


Used for years in international government and diplomatic meetings, Іле TELA-EAR 
acoustic shell when used with Telex earsets is also popular for churches dication, phone 
order, lab work, record stores, and multiple listening systems. Sanitary shueid transmits 
sound to ear without receiver touching и. 
or conversation. Weighs less than | oz. 


ts either ear—leaves the other free tor распе 


Stock Catalog 
Number Number 
#18013 Shed oniy (order EP or EM Earsets separate) AEM-2 


e:gns ۷ 


xx 8-21 


MINI-MIKE® 
Performs ideally in any application requiring а 
muniature electro-acousuc transducer—inciud- 
ing dictating machines, transceivers, etc. A 
dynamic speaker and microphone are housed 
in case 1° x 1° x М” weighing 19 oz |тред- 
aoce із 10 ohms. Sensitivity as muc. ۶ $2 db 
below | volt per dyne per sq. cm. of sound 
pressure (with match. xímr.) Sensitivity аз 
speaker is 124 db with 10 milliwatts of ۲ 


inpzt. 

HI Catalog 
Num oer Number 
М155--міні-міке, Mogel 100................-- Lig 


£2318—Matomag Xiormer, input te (74. 10 to 150K ....... 


SUB-MINIATURE JACKS ANO PLUGS 
Miniature phone plug and closed-circuit jack, 
\ the size of previous models, are ideal for 
compuung devices, dicta uag machines, tran- 
sistor radios, tape recorders, and simular ap- 
ications. Jack has nickel-plated brass bush- 
jog. .228" dia. mounting, grade XXXP phe- 
عناوم‎ insulator. Plug is nickel-plated brass, 
pylon insulator, and Tenite Ц bousing (fesh 


o: gray). 
۰ Stock Catalog 
Number Number 
. JMP-91 


$ 9265 JACK, closed orcwt panel mat 


$12162—JACK, өреп creuit, panei mat IMP 
а $3251 —PLUG, игэфМ................ Рм 21 
,PIM-240 


¢ 19y Card 


LESS VOLUME CONTROL 
COLOR GRAY, LENGTH 5" 
PLUG ТУРЕ 


Less Plug—E еее Oniy 


Extennon Cord 5" Long 
Eaterson Cord $' Long.. 


capacities to 2 ог. 


distributed by: 


Form 28502 (Fev. 2.57] 


SUB-MINIATURE COMPONENTS AND ACCESSORIES 


STANDARD COROS 


Standard Phone Plug MT 


Right angie Minature Prone Piug 
$trp qt Mimalure Prone Pug 


Talk to Telex for toroidal co 
facilities couoied with special 
specificauons. Packaging done as in 
wise. Remember . . . taik to Telex 


SUB-MINIATURE TRANSFORMERS 


Designed for transistorized circuits in radios, 
paging units, hearing aids, and other audio 
and ultrasonic applicauons. High perme- 
ability cores and Light weight Series A weighs 
4.5 grams, measures 4° x 7/16". Senes В 
weighs 2.4 grams, measures ^ x 5/16". Series 
C is 9/16" x 11/16* x ۰ 


STOCK Pri. SEC. 
ко. ТҮРЕ SERIES ime. ime 
ы! Input ^ 200 m ім 
ња interstage ^ "и iu 
LE Oviput a 1м 100 
но! interstage в 0м 1м 
ssie laput c 10 150 M 
иа Output + во Н 
„а Оло А 241 125 
өс Reactor А 10 Hes. © 5 та 
900 смт 06 
11135 laput в том im i 
11137 бик Е 1200 Уу 
11138 јури! к 1и 10 
Stock ; 
ce. e Member | 
— 121&2—7 wo pronged. standard reich ~ 
“ее . 9 gray “= hows ^q for وید‎ ч - 
P. bearcs and broadcast jack рабет........-- ۳۹-۱ 


TO ۴ 
TO FIT Meta! Monnet, 10 ПТ 
Plastic Monosel, ۱ ۲۱0۰/1, ۱۷ Dynamic 


Magnetic Pitow Speaker TV Listener, Рамос Pillow Speaker 
Кате & Metal ۲ | 
Stock Catalog Stock Catalog ба — Cataiez ۱ 4 
Number Number Number Nurser Number Number 
۸ ۹24۲ —Смт-2 423252 
ЛЕО Avarlabie on Request | 
$1047 --СмТ.е 
{12043  —CMT.58 


۱2246 - —CMT-29 


cescore inductors, and subminiature audio transformers. Coil winding 
катта expenence ena bles masufacture and tesuzg то costomer of military 
qividual ems ог assembled into speaai circuitry, encapsulated or 0۵ 


VOLUME CONTROL COROS, 
STANDARD LENGTH s’, STANDARD PHONE PLUG 
Metal Мотоз е! 
Speaker | треї етсе To Fit Twinset Magretc Dyna m Carsets. Tela Ем - | 
Piestic молове! Ро ner Мыс» Sperrer Tere Se 
EARTIPS AND A - 25 5 Cataleg Sixx Само Stock Catalog бек 0 Steck С 1 
Numte* Number Number Number Number Number Number Nu eer Number Numer 
Stock Catalog 47%5-УҰМ--2 ... 
Number hurber ғы5-УУМ 2 ди ТҮМ .2 ... 1204 2 
е 2224--ізгіез, ۳۱۵۵۵ Молете: АМТ. Qu ۷2 А че 
4 67106203 Metal Monose: 4 ۹ АМТ. £284 سس‎ ۷۷۸ #12045- ۶ 
4 2755—7 موس‎ Бара. Puto (wate АТТ-і ( „(а ۷2 12344 ۷۷۷2 А 01217 2-۷۷] 2 
4 М25-! winset Earths, йирэег (ciach)..-- Жа 16,000 ома а .... 49233-۷ mO? ье 
+ 5»--Асояусы 5лей--Теж-м!...... 1 
213 < = 
$18513—4covstical Sneit—Teia-aa7.. 2 Accassories for Teie-F! Boom-Mike Headset 
Earset Frame Stock Си тог (Use Twinset Eartips) 
(E mh rion Lar 0002... мез Somber — Stock Catalog 
41% سس ز‎ unte Ear Frame مب‎ ЕРТ اي‎ ?етһе Foam Cushrons AFT-1 Number Numoer 
+ 522--Мен Ем Ғезте....................”. 6۲.2 (165-ге Chen Tube Compiete........ АҒС-і Ричи (өзие)........ مج مهم موه وه‎ GEES 
(%35 Rudder (Ыса)... нее aces Ма | 
ج‎ > TELEX—PIONEER IN MINIATURIZATION: ._ - - | 
Specialists in cusiom packaging согерстес, military, AEC, missiles... ~ еже! и: эр Ж: 
Teiex production and testing facilities are geared to 7 recuirements of miniaturization, of close 
tolerance producuon, and of special packaging نت ها‎ uss ding encapsulation. lf you require maximum | 
component Censity, maxumum reuaciziy, 235 пра environmental requirements . ... taik 10 Telex 
Telex manufacturing space is aur condiuoned and controlled to 30% relative humidity. Specialized етсат- 
sulauon ecuipment rrovides cvacuating, imprecnating. recorded t=mperature conmoiied сипос ovens for | 
безі product qua . We maintain collateral equipmeat to suppor {hess specialized Гасшиез. | 
Teiex has developed special components for its own products inclucing miniature connectors. bobbias, 
molded gears, housings, patented ball and socket joints, ec. We have injecuon molding facilites with | 
1 
| 
| 
| 
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Aeronautical 222%0, Inc., is a corporation in which the United Stat 
scheduled airlines 2:= the principal stockholders.  Cther stockholders 
include a variety of other air transport companies, aircraft manufacturer 
and foreign flag airlines. 


Activities of agp же include the operation of ап extensive system 4 
domestic and overseas 2eronautical land radio stations, the fulfillment of 
systems requirements to асна: sh ground and airborne compatibility, th 
allocetion and assignment of frequencies to meet those needs, the coordi 
nation incident to standard airborne communications and electronics system 
and the exchange of technical information. Through the Airlines Electroni 


Engineering Cozmittee, composed of airline technical personnel, the 1 
“standards for electronic equipment and sys:«ms for the airlines аге form 
lated. The establishment of Equipment Characteristics is a principal 
function of this Committee. 1 

An ARINC Equipment Characteristic is finalized after investigation аг 

coorcination with the airlines who have a requirement or anticipate a 
requirement, with other aircraft operators, with the military services | 
having similar requirements, and with the equipment manufacturers. It i 
released as an ARINC Equipment Characteristic only when the interested 
airline companies are in general agreement. Such a release does not 2 
any airline or ARINC to purchase equi Е described nor does it T 
establish cr indicate recognition of tence of an operational 
requirement for such equipment, nor d onstitute endorsement of any, 
manufacturer's product designed or bu weet the Characteristic. го | 
ARINC Characteristic has a two-fold pu which is: 

(1) To indicate to prospective menufacturers of airline Манес 
equipment the considered opinion of the airline technical ` 
people, coordinated оп an industry basis, concerning requisites. 
of new equipment 


у А : 
(2; To channel new equipment 


Characteristic но. 535 


Lishtweicht Headset аг. Boom mi 
MLSS 099938. ie 


1.0 General Зеѕсгіріі 27 


1.1 


А number of phone 272 headset designs are 
in use in airline et the users’ requirements. 
This Characteristic is not intended to preclude other designs 
nor does it imply that this is the only satisfactory he 
and microphone. It is also to be recognized that cock 
loudspeakers id i riine vice and th his 

haracterist h ility. This is 
simply a sta umber of air 
carriers fee of a headset 
and boom mic ј 


1.2 
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A Light-weight Headset for Telephone Operators 
Н. J.C. SPENCER, А.МЛЕЕ. and J. S. P. ROBERTON, B.Sc.(Eng.)T 


ЏО С. 621.395 623 64۰ 62۱1.95.22 


A new beadset for telephone operators has been developed which 
sot only has a superior performance to the head-and-breast set. 
pat is considerably lighter and more comfortable to wear. Untike те 
pead-and-breast set. the new instrument does not suffer from the 
Gsadvantage that the transmitter mouthpiece cannot follow the 
wesrer s mouth as the head turns. This improvement results from 
фе transmitter being mounted next to the receiver in а common 
housing worn on the car, э light horn being used to feed speech 
from the mouth (о the transmitter. 


س 


INTRODUCTION 
OR very many ycars the head-and-brcast-sct 
F operators telephone has ۶ uscd in the Post 
Mice. Instruments of this type suffer from the 
fundamental disadvantage that the mouthpiece of the 
transmitter docs not follow the wearcr's mouth as the 
head turns. As a result, unless the wearer makes 2 
conscious effort always to speak into the mouthpicce, 
sending efficiency may be scriously degraded. This 15 
illustrated by the curves of Fig. 1, which show how the 
output decreases as the distance of the mouthpiece 
from the user’s mouth increases. In addition, head-and- 


vnc of 
type 


FREQUENCY ۰ 


am Horn 1 а. from moun 
«=== Horn ут from mouth 
-.— Нога 6 м. from том" 


Free "ем sound premvore 10 dymes cm" м 1 ın from mourn 


Ен, | —BREAST-SET TRANSMITTER- VARIATION OF OUTPUT 
WITH DISTANCE FROM MOUTH 


breast sets arc unpopular with operators > they 
are cumbersome to wear. The purticular sct used by the 
os; O'fice has oe further disadvantages of being rather 
heas; ind of :aving a poor transmission performance 
сот еј with that of the new type of table tcicphonc 
This рот transmission performance 15 no disadvantage 
lor public exchange use, because of the 5 
favou: Ме position in the line network, but it wouid 
Prevent problems if the headset were used at private 
bran: exchanges (P.B.X.s) working on the recently 
etui d transmission limits for local line networks 
Beci af these disadvantages the Post Office has now 
deve. wd, in co-operation with the telephone manufac 


t. 


Spencer № in the Subscribers’ Apparatus and Mis 
сен, “Services Branch, E.-in-C.’s Officc, and Mr. Roberton 
^ wan Standard Telephones & Cables, Ltd 


turers, a light-weight one-piece headset to supersede the 
t 
t 


۱ 
heud-nd-breast set, and the process of completely 
g the old 5 by the new has 


menced. The new instrument is illustrated in Fig 2. 


THC NEW ۴ 

As а preliminary to work on a new design. user tr als 
were made of a опс-ріесе instrument for which the now 
conventional practice was followed of putting the 
transmitter at the end of a boom projecting from the 
receiver (a practice pionecred іп this country in 1933 
by Standard Telephones and Cabies, Ltd.). The trials 
showed that the concentration of transmitter weight 
4t the end of the boom resulted in an unstable arrangc- 
ment. and for the new headset an alternative solution 
has been adopted; namely, to mount the transmitter 
ıext to the receiver іп a common moulded housing worn 
on the car. Speech 1$ fed to the transmitter from the 
mouth by a light horn. The advantages of this nove 
form of construction compared with the use of a trans- 
mitter supported on a boom ars 

(a) А better balance is achieved, giving ncreascd 
stability with lower headband pressure 

(b) Operators naturally like the obstacle in front of 


НО. 1—THE NEW HEAOSET 


the lips to be as small as possible. For a given size of 
obstacle greater sending efficiency is obtained because 
the whole mouth arca of a horn is fully effective, whereus, 
because its edge is clumped. only part of the area ofa 
transmitter diaphragm is comple.cly effective. 

(с) А horn has a slight directional effect which 
increases with frequency. and this gives 6 dis- 
crimination against undesirable ambient noise. 

(d) Cord arrangements are simplified. A 4-way cord 

ters the set through a single hoic and is connected 
directly to the transmitter and ۰ There is no 
need Гог a separate cord to the transmitter; such a cord 
would involve additional scries connexions and could get 
tangled with other parts ot the sct 

(с) The transmitter is much less vulnerable to mechani- 
cal damage 

(f) The arrangement is more hyzicnic because the 
horn сап casily be removed and ск пед. It can also be 
immersed in disinfectant, which would not be possibic 
with a complete transmitter 

(е) The overall design of the set is giving 
fewer awkward traps for hair, and adjustment to suit 
the head of the weurer can be made naturally while the 
set is on the head. 


cleancr, 


he new headset is designed to combine lightness 
with strength and resilience so th.t и can withstand 
mechanical shocks in service. This combination 15 
achieved largely by the use of nylon and other resilient 
plastics Гог the mouldings. Nylon has quite 2 gcod sur- 
face finish. and its toughness and sh^ck 
almost unbrcakable mouldings. Thc 
has allowed thin sections to b 

The total weight of the heads 
under 5 ounces, which is less than the м. 
receiver nstrument 

one third of the weight of the complete he 
set. An important feature whieh contr 
shock resistance of the headsct is the 
springy joint at the “elbow” 
body of the set. This joint is ¢ 
in headsets with transmitters st Pporicd 
addition, the use о! | 


resistance рус 
of nylon 


alone of th 


п à boom. In 


@uskets at tie joi 


flexible plastic 


of the various parts of the acoustic system and 
provision of springs for holding the transmitter and 
recciver capsules in place both co te to the shock 


resistance. 

Apart f 
material b 
skin through contact with it; ۰ 
in surgery for inclusion within the he 

A small but useful d 
frame in which an iden 


g 
4 
Dp 


Transmitter and. Associated Acoustic System 

The transmitter is a miniature carbon-granule scaled 
capsule designed specitically for use in the headset 
It is illustrated in section in Fig. 3. ۲۱۶ 05 
of the transmitter are parts of с atric spheres; 
this shape, combined with a very small carbon charge. 
makes the transmitter sensitive and reasonably free of 
amplitude distortion, as may be seen ‘ron Fi 
shows sensitivity/frequency curves for thre 
sound pressures. The electrodes ure mace 
plated with gold; the front clectrode is ! 


‚ which 
different 
с from brass 

d to the light 

alloy diaphragm and the parts are asse bied in а dic- 
cast aluminium frame. The charge of carbon granules 15 
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TEAMINAL \ Ра TER ima 


маз (ста 


SOFT PLASTIC COUPLER 


FIG. CROSS-SECTION ОР TRANSMIT! 


nscrte: through a hole in the rear electr 
which is then closed with a tight-fitting nylon piu 
the transmitter is designed to be pressure ге 
conjunction with the horn of the headset. th BE thes af 
air in front of the diaphragm is reduced hy the 4 
cover of the transmitter being designed so that it fol ows 
closcly the diaphragm contour. The transmitter ig 
scaled to the acoustic tube in the headset by a soft 
p.v.c. coupler, which is captive in the transmitter пом: 
cover. 
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system consists of the parts shown in 
s designed to allow the horn to take up alterna- 
tions so that the headset may be worn on either 
there is a cone of free movement of the horn 
h position to cater for variations in head shap 
mbied with the helical spring passing 

in tension between a die-cast anchor 
sher at the horn end. This keeps 
in compression, so giving good 
scaling. Scaling at the joints is assisted Dy resilient 
polythene the washer between the ball and 
clbow being conical in shape. The scaling is also im- 
proved by care in moulding to obtain close fitting sur- 
between the clbow and the headset body. The 
tension of the spring also ensures a secure connexon 
between the horn and the hcad-^t 

The horn is exp in shape, i.e. its cross-sectional 
arca at а point distance x ст from the throat 15 related 
to the area at the throat by the equation 

Se = Sa exp mx 

$ and 5; are the areas (cm?) at thc throat and ats 
respectively, and m (рег cm) 15 known as the flanng 
constant 

The action of the horn can be likened to that of аа 


the joints in the system 
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electrical transformer; 
pressures at the niouth 


FIG. *$—TME ACOUSTIC SYSTEM 


۲ 


arce air movements with low 
۲ the horn are converted to 


small air movements with high pressures at the throat 


The small air movements таке it unnecessary to have a 
acoustic channel with a large cross-section, but the тү 
pressures do require the seal g of the channel to be good 
Exponential horns have the ,торспу Ч 
sound waves cíficiently d to а freq cd 
by their dimensions his frequency, given by the 


equation /сөз-(плс),14 | 
em/scc and m is the fluring c 
thc horn transmits thc 
greater 


carbon-granulc 


below 


loss, thus acting 


ety has been uscd in ih 


is the veic 


extent the freaucacy response of the transm The 
transmit ۱۸5 опе ma ist 

1.200 c/s. controlled largely ^y the Т 

ness of the diaphragm and front clectrode. И used с 
the transmitter would have а peaked response. The horr 


dimensions have, however. been chosen so that tne С 
frequency is just above the peak of the response 


transmitter alone. This peak is therefore reduced, and 


the response of the combinatio 


is Maintained rcasonabty 


constant up to a frequency of 4.000 c/s 


A subsidiary func 


tion of the helical spring in the 


acoustic channel is to reduce pcaks and troughs in the 


transmission churact 
because the I 
acoustically to 


of the horn. These occur 
of finite length and is not matched 
; uif, $0 that reficctions take place frot 


cs 


А 


the open end. These emphasize 50۷۶ ind 
attenuste others. The presence of the spring more than 


douhi, ~ the surface arca within the channel 


sequ 
peak 
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Cond 
ы. 
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h 
have 


icc ис damping reduces i 
d troughs from 12 d^ to 5 db, which is tolcrabl 
‚ cut-oll frequency the horn behaves as а sour 
waving а rather high acoustic mass This mass 

with thc acoustic stuffness of the volume of air 
the inside of the front of the transmitter and the 
em at а frequency of about 500 c/s This 
peak is also adequately damped Бу the presence 


wing in the acoustic channel. 


cceiver is а miniature version of the rocking- 

receiver.” and has been developed specially for 
set. The magnetic drive-unit of the new receiver 
cal with that in the larger one, bet size and weight 


«vn reduced by using a smaller diaphragm and by 


omission from the recciver capsule of some of th 


о! 14 
acoustic equalization struct Retention of the sime 
magnctic unit has made it necessary to drive the smaller 
diaphragm off-centre: this has had the bencfic al effect 
of increasing the cilective portion of its arca so that the 
loss in efficiency caused by the reduction in size 1% less 
than it would otherwise be. The acoustic cqualiz 
volume and the outlet holes are omitted from the ге г 


med instead in tf 


and 
capsule and 2 
to which the 
A housing 
available. Two receivers may be joined bya common head- 
band to form a double-receiver headgear, and the с 


a version of 


іс moulded earpi..c, 
са by a resilient rubber ring 


eceiver only of the headset is 


n 
v 
t 


4! 
the headset which has a second receiver. Ву 
the use of appropriate cords а pair 
coupicd in series or in parallel, or 


to scparate circuits. A range of receivers having di! 
ped. 


cs ıS available. 


Hcadhand 


After trials of a number of different designs 


D т 5 
doublc-pad d. shown in Fig. 2, was fou 
ne gre comfurt and stability, being based 
rt at three points, the carpiece, the top head-puc 


c side head-pad. The pads arc made from ; 
-free grade of p.v.c. Since cach is a tight sid 
ң 


best position for comfort and balance for cach wearcr. 
The hurd-drawn C 


wire is covered with shrunk-on 


р.у.с. slec ing and may be bent 51121 tly to suit the ds 


M i urers. Soldercd to the instrument спо of 
the wire ıs а phosphor-bronze : 1 which ts erippe 
n the сајт Coser І a n 
casy adjustme гіс he 
enough to ac while the 
"Ts 
The free en cadband 


PFRFORMANCE 


с, =, 
деп ng Ё.) 

Тіс output/frequency characteristics of the new 
headset and che old breast-set transmitters arc shown 


in Fig 6. The output of the headsct i$ shown for 
a fecding current of 40 mA, while the ۸ 
transmitter. output is shown for 120 mA, this being 
its normal operating condition. И will be scen that 
even at the much lower current, the new headset has an 
output equal to that of the breast set. Where the 
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COMPLETE SPECIFICATION 
Improvements in or relating to Operator's Telephone Headsets 


We, STANDARD TELEPHONES AND CABLES 
Linirrp, a British Company, of Connaught 
House, 63 Aldwych, London, W.C.2, England, 
do hereby deciare the invention, for which we 
pray that a patent may be granted to us, and 
the method by which it is to be performed, to 
be particularly described in and by the follow- 
ing statement: — 

This inveation relates to operators' telephone 

10 headsets. According to one aspect of the inven- 
tion, there is provided an operator's telephone 
headset comprising an acoustic wave trans- 
mission column which is adapted to pass 
acoustic waves from the mouth towards a tele- 

15 phone transmitter carried by a headband, and 
which includes a detachable and rorstable horn 
carried by the transmitter casing. 

According to another aspect of the invention, 
there is provided an operator's telephone head- 

10 set comprising an acoustic wave transmission 
column for passing acoustic waves from the 
atmosphere towards the telephone transmitter 
which is carried by a headband, the column 
including a curved horn terminating at its 

15 smaller end in a cylindrical collar, which forms 
a push-fit with a cylindrical connecting-piece 
terminating an acoustic channel extending from 
the transmitter casing. Тһе cylindrical collar 
being capable of rotation on the connecting- 

0 piece. 

The invention will now be described with 
reference to the accompanying drawings in 
which : — 

Fig. 1 is a general view of the set, 

5 Fig. 2 shows the set pertly dismantled, 

Fig. 3 shows parts of the set after further 
dismantling. 

Referring to Figs. 1--3, the transmitter 
assembly 1 arid the recciver assembly 2 are 

8 с?-чей by a base 3 and held in position by a 
8-۵16 strap 4. A cover 5 encloses both 
assemblies. A pad 6 is carried by a headband 
7 mounted by means of a ball 8 on the cover 5. 
An exponential horn 9 terminates іп a collar 10 

8 mounted оп a connecting piece 11. The con- 
пестіпе piece 11 is adjustably mounted on ап 


[Price 3s. 64.) 


angle-piece 12 which is rotatably mounted on 
the base 3. The leads to the (таг ститет and 
receiver are carricd in a cord 13 which passes 
through an aperture in the cover 5. 

The anglc picce 12 can be rotated through 
180* from the position shown in the drawings. 
The collar 10 of the horn 9 can rotate around 
the connecting piece 11. By rotating the angle 
piece 12 and the norn 9 through 180? the sct 
may be worn with equal convenience on either 
ear. Тһе connecting piece 11 engages the 
angle-piece 12 in a flexible joint which permits 
the position of the horn 9 to be adjusted to 
suit the user. A ball-and-socket joint is used to 
connect the headband 7 to the cover 5 at the 
aperture 54. The connection at this joint is 
therefore also adjustable. The angle picce 12 
15 mounted on the base 3 below the recciver 
assembly 2. By moving the base 3 pendulum 
fashion about the ball-and-socket joint, the 
angle-piece 12 can be moved forward of or 
behind a vertical line passing through the 
centre of the receiver assembly 2. In this way 
the set can be adjusted to suit the distance 
between the ear and the mouth of any par- 
ticular user. 

The cover 5 is held to the base 3 by a lug 
14, which engages with a stud 15, and by two 
screws 16. 
accommodated in a recess 17 on the outer sur- 
face cf the cover 5. Тһе shank of the screw 16 
is held by a pillar 18 embossed on the inner 
surface of the cover 5. Each screw 16 engages 
with a hole 19 tapped in a ring 20, which is 
attached to the base 3 by a number of studs 21. 
The heads of the studs 21 are expanded rivet- 
fashion to hold the ring 20. 

The studs 21 have a ledge 22 on thc inner 
surface. The receiver assembly 2 rests on these 
iedges. Те receiver assembly 2 is held in 
position by the flexible strap 4 which is secured 
to the ring 20 by three screws 23 engaging in 
tapped holes 24. Holes 25 in the strap 4 permit 
the passage of the screws 23. Two further 
holes 26 permit the terminals 27 of the receiver 
assembly 2 to pass through the strap 4. 
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To carry the transmitter assembly 1, two 
pillars 28, each with a ledge 29, arc provided 
on the base 3. A third Icdge 30 is also рго- 
vided for this purpose. The ledge 30 is part 
of the outer surface of a hollow ‘отл 1 
which is formed integrally wii; the base 3. 
The hollow core of the column 31 acts as part 
of the acoustic channel 39 leading from the 
horn 9. A hole 32 is provided in the column 
31 at a position which is suited to the position 
of the microphone in the transmitter assembly 
l. The hole 32 is surrounded by a rim 58 
which serves as a seating for а polyvinyl- 
chloride washer (not shown) or similar rcsilient 
member which ensures an acoustically tight 
joint, when the transmitter asscmbly is in posi- 
tion. At the foot of the column 31, an inset 33 
is held by two screws 34, the heads of which 
are expanded rivet-fashion. The inset 33 carries 
a tapped hole 35. The transmitter assembly 
l is held in position by the strap 4, the lower 
portion of which is secured by a screw 36 
which passes through a hole 37 in the strap 4 
to engage in the tapped hole 35 of the inset 33. 

When the screw 36 is tight, the strap 4 holds 
the transmitter assembly 1 with sufficient force 
to ensure a substantially acoustically tight joint 
at the hole 32. To assist in making a tight 
joint, a washer (not shown) is providcd at the 
hole 32. То isolate thc transmitter assembly 
acoustically from the base 3, the transmitter 
assembly carries an annular cushion (not 
shown) which bears оп the ledges 29, 30. Тһе 
transmitter assembiy 1 has two terminals 38 to 
which the cord 13 is connected. 

By undoing the appropriate screws 23, 36, 
the transmitter assembiy 1 and the receiver 
assembly 2 can Se removed from the base 3 
independently of each other. 

The horn 9 is connected to (һе base 3 by the 
connecting piece 11 and the angle-piece 12. 
Each piece has a hollow central bore forming 
part of acoustic channel 39 connecting the 
horn 9 to the microphone of thr transmitter 
assembly 1. The connecting piece 11 and the 
angle-piece 12 are held in their workiag posi- 
tions by a helical spring (not shown) which is 
accommodated within the acoustic channel 39. 
One end of the spring is anchored to a cap 40 
provided at the top of the column 31, a poly- 
thene washer 57 being provided between the 
cap 40 and the column 31 to ensure an 
acoustically tight joint. The other end of the 
spring is anchored to a washer 41 at the outer 
end of the connecting piece 11. The tension 
of the spring keeps the connecting piece 1l 
and the angie-piece 12 in position. Within the 
angle-piece 12, the acoustic channel 39 is com- 
posed on suraight bores. If a uniformly curved 
bore is used, the spring acquires a bias result- 
ing in an uneven action of the joint between 
the connecting piece 11 and the angle-piece 12 
and in a reduction of pressure at one side of 
the joint between the angle-piece 12 and the 
base 3 to a value insufficient to keep the joint 


acoustically tight. The horn 9 is held in posi- 
tion by the friction between its collar 10 and 
the connecting piece 11 which the collar 10 
fits closely. The presence of the spring within 
the acoustic channel 39 gives rise to acoustic 70 
damping and reduces the ampiiude of stand- 
ing waves which occur at certain frequencies. 

The bearing surface of the angle-piece 12 
against the base is provided with two cams 42 
set 180° apart. The cams 42 engages with two 75 
recesses (not shown) provided at the foor of the 
column 31 in the basc 3. The angle-piece 12 
has therefore two stable positions, 180^ apart. 
in relation to the base 3, in each of which the 
cams 42 engage in the recesses. A small clear- 0 
ance is allowed between the tops of the cams 
42 and the botioms of the recesses. This 
ensures that the pull-action of the spring is 
taken by the main bearing surfaces of the 
angle-piece 12 and of the base 3 so as to secure 85 
a substantially acoustically tight joint. The 
angle-piece 17 is provided with a fin 43, which 
comes into contact with the outer surface of 
the base 3 if an attempt is made to rotate of 
the angle-picce 12 beyond 1807 from the posi- 0 
tion shown in thc drawings. The face of the 
fin 43 which comes into contact with the sur- 
face of the base 3 is so inclined that, if rotation 
is continued beyond 150°, the angic-piece 12 is 
forced downward against the action of the 99 
helical spring in the acoustic channel 39. The 
check action thereby obtained is gradual and 
less likely. to give rise to breakages than the 
positive action of a buffer stop. The check 
action also serve; to discourage continuous 100 
rotation of the angle-picce 12 in one direction 
and to prevent the deleterious effect on the 
spring which such rotation would have. 

The other end of the angle-piece 12, is in- 
dented to provide a seating 59 for a polythene 10$ 
washer 60. The seating 59 and the outer sur- 
face 61 of the washer 60 are in the shape of the 
frustrum of a cone. The inner surface 44 of 
the washer 60 is part of a sphere. 

Under the influence of the helical spring, the ИС 
connecting ріссе 11 beds against the surface 
44 of the washer 60 and provides а substan- 
tially acoustically tight joint between the angle- 
piece 12 and the connecting piece 11. 

Ас one end of the connecting picce 11 is a 11: 
surface 45 which bears on the surface 44 of 
the washer 60. The surface 45 is formed from 
a hemisphere, part of which is cut away for the 
acoustic channel 39. The joint benween the 
connecting piece 11 and the angle-piece 12 сап 12€ 
therefore function as a ball-and-socket joint 
while remaining substantially acoustically tight. 
The angle of the horn 9, which depends on the 
position of the connecting piece 11, can there- 
fore be varied without impairing the efficiency 12° 
of the acoustic channel 39. 

The surface 45 terminates in a shoulder 46 
At the other end of the connecting piece 11 is 
a fiat bearing surface 4” for the polythene 
washer 48, which is held ia position by th: 19 
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action of the spring (not shown) on the washer 


The exponential horn 9 із made of nylon 

nich will rcgain its shape after accidental 
deformation. The shape of the horn 9 is deter- 
mined by the type of microphone used in the 
ransmutter assembly 1 and is such as to give 
increasing efficiency above the frequency ас 
which the efficiency of the mircophone begins 
to decrease. The horn 9 has a collar 10 enclos- 
ing a hollow brass inset which fits on to the 
connecting piece 11 and abuts the shoulder 46. 
The collar 10 and the connecting-piece 11 are 
dimensioned to give a push-fit. The action of 
the spring tends to make the connecting-piece 
11 barrel shaped and so ensures adequate fric- 
tional contact. The joint is made acoustically 
tight by the washer 48. 

The washers 48, 57 and 60 are made of poly- 
thene which has approximately the same со- 
efficient of friction under static an noving 
conditions. The position of the hoi. 9 can 
therefore be varied without jerks, 

On the inside of the cover 5 an inset 49, 
in the shape of a hollow square is carried by 
four studs 50, the heads of which are expanded 
rivet-fashion. A V-piece 51 is carried on the 
inset 49 by two screws 52. At the apex of the 
V is a socket 53 which receives the ball 8 of the 
headband 7 which penetrates the cover 5 at 
the aperture $4. The V-piece 51 is resilient 
and forces the ball 8 into contact with another 
socket (not shown) on the inner surface of the 
cover 5. The inset 49 clamps a Piece of soft 
material 55 against the inner surface of the 
cover 5. The ріссе of soft material 55 pre- 
vents the entry of dust through the aperture 54. 
A short length of fine cord 56 is tied at one end 
to the inset 49 and at the other end to the 
cord 13, to act as a stain cord. 

By using the construction described above, 
it is possible to effect an appreciable reduction 
in the weight of the oper..or's telephone head- 
sct. While conventional sets may weigh as 
much as 15} ozs, a set constructed as described 
above weighs only 4 ozs, 

What we claim is: — 

1. An operator's telephone headset compris- 
ing an acoustic wave transmission column 
which is adapted to pass acoustic waves from 
the mouth towards a telephone transmitter 
carricd by a headband and which includes а 
detachable and rotatable horn carried by the 
transmitter casing. 

2. An орегагог 5 telephone headset cempris- 
ing an acoustic wave transmission column, for 
passing acoustic waves from the atmosphere 
towards the telephone transmitter which is 
carried by a headband, the column including 
a curved horn tern inating at its smaller end in 
a cylindrical collar, which forms а push-fit 
with a cylindrical connecting-piece terminating 
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an acoustic channel extending frma the trans- 
mitter casing, the cylindrical collar being 
capable of rotation on the соппесі: 7g-piece. 65 

3. An operator's telephone headst comprising 
an acoustic wave transmission col эп as 
claimed in Claim 2, wherein tH. су а 
connccting- piece is carried by ап 2016-01 e, is 
separate from the transmitter cas ака : 70 
carried thereby and held thereto by аса! 
spring which passes through the connecting- 
picce, the angle-piece and a Passage in the trans- 
mitter casing, and which is anchored at both 
ends. 25 

4. An operator's telephone headset compris- 
ing an acoustic wave transmission column as 
claimed in Claim 3, wherein the апріс-ріссе 
terminates іп cam-extensions, which engage in 
complementary cam-rccesees at the end of the 80 
Passage in the transmitter casing; so that the 
knce-joint can be rotated between two positions 
1807 apart, in cach of which positions the cam- 
extensions and the cam-recesses arc in спрзрс- 
ment, movement between sad positions being 85 
possible by rotating said ; gle-piece around 
the axis of said Passage in the trans. itter cas- 
ing and disengaging said cam-extensions and 
cam-recesses during rotation. 

5. An operator's telephone headset compris- 90 
ing an acoustic wave transmission column as 
claimed in Claim 3, wherein the angle-picce 
Carries a fin having an inclined face so sloped as 
to oppose rotation of the angle-piece between 
said two positions via one half-circle, and 95 
thereby to prevent the internal helical spring 
being continuously wound in the same direc- 
tion. 

‚ 6. An operator's telephone headset compris- 

Ing an acoustic wave transmission column as 100 
claimed in Cleim 5, wherein the acoustic 
Passage in the angie-piece has a sharp turn to 
prevent imparting a bias to the helical spring, 
which would impair the action of the spring. 

. 7. Anroperator's telephone headset compris- 105 
ing an acoustic wave transmission column as 
claimed in any of Claims 3—6, wherein the 
cylindrical connecting-piece has a rounded 
termination at one end, said termination engag- 

Ing а co-operating recess at the end of the 110 
angle-picce, to form a ball and socket joint. 

‚ 8. Ап operator's telephone headset compris- 

"E an acoustic wave transmission column as 
сатед in Claim 7, wherein the other end of 

the cylindrical connecting-picce carriers а 115 
resilient washer, held in place and compressed 
by a rigid washer, to which one end of thc 
helical spring in chored, said resilient washer 
constituting an acoustic seal be:ween the horn 
collar and the connecting-piece, 120 
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COMPLETE SPECIFICATION 
Acoustic Duct for Electro-Acoustic Transducer 


We, Мухи TELEPHONES AND Cannes 
Lures, а British Company, af Con- 
паме House, 64 Allwveh, London, 
W.C.2, Кћи, de hereby declare the 
fh inveution, for whieh we pray that n patent 

may be granted to us, nnd the method hy 

which il is to be performed, to ће parti- 
etlarly ечат in and by the following 
хрени; — 
10 This invention 
devices comprising левим ie ducts, 
According to the invention there је pre. 


vilel au леви Це device comprising 


(+ aeonslie duel ineorner iling а 
15 plurality of identical ۱۱۱۱۱:۱۳۷۲ hellow nest. 
ине segments, сөніиененч surfaces of 
which are shaped so as to maintain cone 


ius annular еси t ۷۸ aid и ent 
segments over ai predetermined range of 

20 relative movement ob adjacent segmenta 
With means passing through the duet for 
maintaining the segments in axial com. 
pression one ати Нет 

|| is {т неп required to operate an 

25 «Пвейткигенхін (не пет аі some little 
distance from the өгөп of the sounds or 
the place where the sonmi is ја he 
delivered according to whether the frans- 
ducer is of the mierophone or (ђе receiver 

30 іуре, ан И is proposed to nse a flexible 
duet for the purpose, 

Flexible metallic tubing of the ordi- 
пагу (ере may be used, hut is inclined 
In be heavy, especially when it is of the 

35 “ster pul" (уре whieh will retain the 
form inta whieh il is bent, 

HC has heen found that a tube made up 
of separate nesiing segments, held 
together ће the enedwise tension of a 

40 spring or the Tike has many advantages as 
an. (gd ie duct, 

The invention will be deserihed in rela- 
tion to certain embodiments developed for 
use wilh a telephone operator's headset 


45 where il is proposed lo mount the miero- 


phone on the bese band and te provide an 
adjust thle НТЕНТМТЕ diet Lermimated by а 


[Price 218] 


relates to acousties 


small mouthpiece Гог sound transfer from 
{he mouth to the microphone, These 
embodiments are illustrated in the draw- 
lips arcowmpanying the provistoual speri- 
fication in which: — 

Fig. 1 shows a longitudinal cross sec- 
tion of a duct of segmented (Јуре wilh one 
kind of segment, and shows the method 
of securing an internal tensioning spring: 

Fig. 2 shows a longitudinal сточ ser. 
tion of a part of a duct of segmented ty ји 
using another kind of segment. 

Fig. 3 shows a longitudinal eross ger- 
Hon of а duet of segmented type using vet 
another kind of segment; and 

Fie. 4 showe a telephone operator's 
о] хе! using a duet of the Туре Шим 
trated in Pig. | for convey Ing speech from 
the operator’s mouth to a microphone 
seenred against the head 

In Fig. 1 a segmental duet is made of 
a number of hollow ex пе са] seoments 
each naving one end 2 shaped to the form 
of a part of л convex sphere amd the other 
eud 3 hollowed ош in the shape of 
Part of a concave sphere. The convex 
end of one segment nests iuto the coneave 
end of the next one anid all are held 
together Бе a coiled spring 7 running 
tlown thee eutral hore of the segments anl 
кецге] al each end by a nut S thread 
internally to grip the convolutious of the 
<pring and bearing against an internal 
shoulder 4 0f à special end piece ^ which 
may be bore] ont te form a socket. for 
attachment of the transducer at one end or 
the sound outlet or collector at the other 
end The figure shows part of a ferrule t 
filling into 5 for such attachments, The 
vesting faces of the segments permit 
movement in directions normal to the axes 
of the segments, the segments swivelling 
in relation to one another within limits 
set һу the internal spring which arrests 
further movement when it bears against 
ene segment at one side and the adioin- 
ing segment at the dismetrically opposite 


40(8), Y (4: 5); 99(2), ELA; and 


71) 


85 


side, in the region of the junction between 
two segments, 

To allow the maximum flexibility, the 
internal bores of the segments may he 


widened at one or both ends ах show n at 
9 


с 


The greater the tension of the spring X, 
the greater the friction between nesting 
faces of adjacent segments and the better 
10 does the duet retain the shape iuto whieh 

it ix bent, 

Fig. 2 shows а part of a segmented 
duct using axially shorter segments which 
“паме smoother bends to ће made (Cor 

9 responding items ir the figure sud in 

Figs, | and 4 ore given-the same refer. 

enve numerals, 
Іш Fig. В segments oven shorter than 
those of Fig. 2 are shown and in од 
20 euch segment has a cireumferential rib 10 
at the concave end which stiffens this ead 
to resist any fendeney for it to open out 
under the endwise pressure of the spring 

forcing the convex end of the «еен 
29 segment inte il. The rib also limits the 
bending movement of segments relative in 
one another which has certain advantages 
when sharp lends tre (mule siner ану 
fendeney for one 1 tir af segments to fake 
tore than ite fair «hare of the at 


(۱-۸۷۸ 


FART . 
ts restated 

The shorter the segments, the less tene 
ene there ix ۰ тар the spring ond И 
opening of the ев af the hores of the 


segments may be omitted Ax there ts 
thse Tess femleney for the Iraj 
limit the r 


the segments, И is 


png of the 
spring kaliye movement of 


۷411۱۱۰ ۰ ПЛАТА" 


to have ribs «uch as 10, for this rsson 
nfone 
Тіс relative movemen’ of segments 


must not ће allowed to reach the point at 
which the bere of 
covered by the adjacent serment low ine 
the duct to leak to the snrronndii кан 

Іт Fig. 3 the spring 7 is shown in onte 
line only ћу parallel dotted lines 7" 

The acoustic eharacteristies of acenstie 
diets arê such that sounds passing down 
them 


оне serment ix "ne 


are subjected to amplitude fre. 
тепе diatortion, that iste ~ ۱۱ seme frre- 
цпепгтея are bonsied and 
altenunted, This efiect grows with a 
shortening of the duet and rice rers 

When, for апу length of dict 
tortion rannol be falerater! 
siderably minimised ЈА inb emd цето 
попије resistance пио the duet 

When ordinary flexible ctav-put tubing 
ix used for the duet 
introduced into the bore in a variety of 
ways such as parking with wadding 07 
inserting » roll of fine ganze, | wire 
ganze іч used the flexibility of the inbe is 
66 somewhat impaired ми] the ganze misi ће 


۱۱۷ 


this cis. 


неу dus enne 


resistance mav be 


2 716,80! 


Placed where 
required, 

И hus been found in the vase of seg- 
mented duets of the Туре shown in Pigs. 
Co 2 and 3, that this resistance сап be fnr- U 
nished by the spring ۶ if it is of the vor- 
rect form, 

The best. resulis are obtained if the 
Spring is smaller in over-all diameter than 
the internal bore of the segmenta so that 


sharp bends are not 


~ 


сл 


air Waves pass along the spring inside and 
wulside, The closer the enil« of the кін ing, 
they 
one another, 
The resistance is consed by skin frietion 30 
of the air in passing over the surface of 
the spring coils ина 


the greater the resisinnee se lone o 
are nel. actually touching 


whi h 
wea of this surfare ineronses 
the acoustic resistance, 


anvthing 
inerenses Пи 


Jt in know n, In 1۱۲۱ ۲۰ Целје fa^ 85 


use a mimalure пиегерһене monnted on 


an adjustable boom seeured to the 


receiver or lo the end af the henl harness 
oppesite to the one іп which the receiver 
ТЕТІ ured, ШТ бени with this ۵ - 9n 
ment fo avet disturbing the md just ment 


of the boom when the Lend 1+ moved ۷۰ 


fo the inertia ef fhe mi replione 


И is now proposed ta fix. the пета 


phone (а dhe head harness and extend the 97 
sound tulet bv means of a ۱۱۳۱ ие! 


lerminafing in a Aare opposite the mouth, 


Fig. 4 shows {his arrangement with 


se. 
mented duct 
The duet must be th le «n that if enn 100 
be adjustil to sui the individual nperi- 


musi he of the 
so that it will 


lor ан 


ار 


refain ils 


: ішін 
adjustment 
Unless the duct is miade of НЕВЕ мг 
matertals, If ik liable ما‎ lose its adjusl- 10: 


ment in the some way as the boom- 
mounted ۸ when the 


moved 


hend ix 
Most vv пета | ilexible melis Thee 
tubing of the «ty мери (уре is apt (o! 


le 
۱ spertal 110) 
On tli. 
ei mole in the 
Инне etn be made very 
suttable mater 
url, Polyethylene has her 
cessfully, 


objectionable on ۱۹ secure and 


оро اب‎ tubing «он he ТЕТЕ, 
ether hand а sementeri «d 
manner САРА РА 


| | 


] «чай | 
НЕВЕ езреста rj 11% ure 


име| це. 115 
LET ің operators ШШЕ of this type the 
amplitude Frequent y distortion 


due to (ће 
іне! mav be damped 


as mentioned 
hy the introduction of wadding, gauze of از‎ 
the like into the duet, if if is of ordinare 
flexible tubing, but if a segmented duct of 
the lv pes described, ix 


ПІЧ 


use| ШЕТ tle 
damping ix provided by the presence of 
the tensioning spring. For some requires 125 
ments additional damping шау be nece-- 
sary and if conld ђе introduced inte the 


mr passages of the microphone with w hich 


the duet eommauntieaíes А roll of fine 
Wire pouze answers this purpose well 120 


лла оо 
лоқы олы, 8 — а OT 
— 


though (њем 
mite ropliene of | 
lius it evlindrien! ШЫТ 


lare of the cover whieh ене! 
over the diaphragm x as [o [ea 
астым Ме width of the di: 
through whieh thix spare 

10 wilh the eylindrienl 
damping in the form of 
been introduced inte this cylindric и! 
site wilh Suecess, ў 


۱۰۰ и «lit 


[tissime Extra 


In the application illustrate in Fig. | 
13 using а genl) duet of ; e Туре des. 
скина the following 


не! аге recommended! as giving a А РА 
ни ви өн of lighi ness, mechanical 
strength ә“. Irunsmission РА ПРИ 
Y) teristics: — 


ine hes 
Un er-n]l diameter of segments 447 
Diameter of hore of че пен ~ 
at the narrowest! ТИП - 157 
5 Сікег- 211 diameter of lenson- 
inge. spring . - . - .14- 
Spring wire diameter - - ШІ 
Rains Of curvature of ۷۱) 
the faces of “ертен! ~ - ЖҮЛ 
29 veral? length ВИТ 
"це, | type - - ІЗ інеіны 
Fig. ۷۰ А . | inches 
Mig, ЗК |" . - За ۵ 
The Fig. | (урне bheing fewer 
до per unit length of dict male for 


bet peg 


ПЕГЕ ГО nel ire ۰ «hen 1 


| he hends 
pire ace пок sharp 

У and 3 
fe: rete 
ЧО tien of ha; as there ja less tendency i 


subyeet the spring le sharp 


The ۷ segemen’ 


Ives restes ۰ 
i 
ШЕРІ 
bends than with the Figure | type, The 
негеле mimber of “етиіені per nnil 
length of duct will raise the rest however 


45 Н is desirable іа use a m 


teral with n 
high او‎ of Friction, where absoluti 
retention of adjustment is required am 


ite ۷ alternatives The 
he іненімеі shun nin Fur, | 
гини ۰ 
metrically nero and over thy lap ug n, 
u The Боге of this раячаде interseets the (hat 


loses Пре «pace 


ірін шін 
ДШТҮҮТҮҮТҮҮ ҮР 


a roll of gauze has 


puis 


dimensions for the 


716,801 


this properly ix improved by inereasin 


lhe سا‎ ol (ће spt intr. 
А still spring: is lo ће Preferred wher 


۱۱:۶ N ۱۱۱۱۱۱۱۱۱ «d ۱۱۱۱۱۱۱۱۸۲ | печурке] аза мумии 


Tes utri eionsnulerable " lens “ т. 
adequate tension has more open conval 
Lions amd presents Tess w tre "ит Где for th 
ин s risum fey [ts over, 

What wy claim: i«: — 


1. Ди _ ۷۸ device rom prising 


" 30 


T 


۳ 
e 


a 
flex ibl. пнен те Ице ۱۱۱۱۳۱۷۱۳۱۱۱۱۱۵۲ а 


plurality of identical unitar, 


НД egenis 


(ПИ? lies! 
egnlisgeuens ЕТ eof whi] 
are shaped so as to haifa eontinuen 


annular contaet bel ween adjacent “ 


menis over a predetermim 4“ inge of re 
five movement of 


ad بان‎ segments wiil 
mesas ۱۱۱ م۱‎ ۷۰۸ 


1 
ЕЧ Ши ме ен in axial eon pressit 


unsi ۲ 


leview as ادا‎ in claim | jy 
which th seid eomptression maini 


Means баш оге an extensible 
ever whieh the xe шиені are ۱۱۱۰۵۷۱۷۰۱, Ин 
member beins aun horel Iin 
tension af beth ends of the duet, 
4. А devire as ЕТЕ 
which the extensible ni 


spring 


h the duct fop main- 65 


г ма helien! 


۱ 60 


s 


۱ 


aining 
member 70 


longitudinal 


" è 
ін сани Y m 


~ 
с 


3. А devire as шине ıu any ane of the 


preceding claims in whi h one of 


adjacent ертелі ol the duci 


other of tlie two a 1) Сен! ۳ (4 has ап 


end of conenve Port-sphertes! form the 
сөпсехк end of Ihe ote зе 
the eonesve end of Ihe the | 


segment 
۱. A device as el ۱۱۱۱۱۰۰۱ vm any one of the 
preceding claims in which ai least one of 
each pair of adjacent segments of the 
оне! 1“ made of а materia! | : ۲۱۱۱ а ЛГІ! 
۰۱/۱۷۰۱۱۷۱۸ of friction whereby the duet 
fends to retain the shape to whieh ii 
hent 


Ix 
U.JORN PRIOR, 


Uhartered Patent Agent, 
For the Applicants. 


PROVISIONAL SPECIFICATION 


Acoustic Duct for Electro-Acoustic Transducer 


We, Утахьлно TELEPHONES ap Ces 
мати, а Brilish Company, of Сен. 
angeht House, БЕ Aldwych 

У И ЫСА England, de hereby declare this 


! ~ 
invention bo be described in the fallon ing 


Landon, 


statement ; — 
This invention relates та woustie ducts 
for cleclro-acoustic tr insducers, and te 
100 telephone operators’ езбе Оне aspect 
af ihe invention is to mount the miero- 
phone of a telephone operator's headset on 
the head hand and to provide on adjust- 
able acoustic duct terminaled ћу a «mall 
105 monthpiere sound transfer from the 
mouth to the micrephone, 


For this and for other purposes ТЕ + 
Гецен | Pepini reef [n ۳۷۰ пи ele tre 
yeoustie transducer at some little мапе 
from the өтініп cf the хол а or the place 
is fo be delivered aerord. 


ing fo whether the transducep is of the 


where the чен 


tterophone or the receiver lype, anl it i« 
proposed to use a flexible duct for the pur- 
pose. 

Flexible небу ће tubing of the ordinary 
type may be nsed. buat is inclined to ће 
heavy, especially when if is f the “sing 
put^' type whieh will retain the form inte 
whieh it is bent, 


IC has been found that a tube made up 


Iwo 


has un ен“ 
af convex partespuerieal form: and the 


80 


20 


gent нитте 


М 


t 


П 
| 
i 
| 
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of separate nesting segments, ЛЕП 
feygether by the самые lesion of а 
spring or the like hos many advantages ac 
on acoustic duct, 

The invention will he deseribed in reln- 
lion lo certain embodiments illustrated in 


the ieempanying drawings in whieh: 


> 


Fig. 1 shows a longitudinal erosa ses- 

tien of à duet of the “ететіні lype s ith 

10 one kind of segment, and «hows: the 

met lun] of securing an internal tensioning 
spring; 

Fie. 2 shows a опа Инна] OPI чөө, 
lien of a part of a duet of the segmented 
ісім пн another kind of segment 

Fig. 3 shows s longitudinal eroga Ser- 
tien of а duet of Нож 
vet another kind of ~ 

ү, | shows а operators’ 
2U اما‎ using a не! of the type 

trated in Fig, Г fer conveying speech from 


vente) type нін” 
ment; an] 
telephone 


ји 


the operator's mouth д microphone 
secured against the head. 

lu Еее. а ue! is mule of a 
namber of hollow: ۵۱ 


"mente 


semen 
езе having one end 2 shaped to the fori 
ef a part ed a convex sphere and the other 
ені = hello d eut on ۷۰ shape "(t ат! er 
و‎ eenmeusve spheres The eonvex end of one 
JO segment mess inde the concave end of the 
nest one aml all are hel] together by a 
eothed spring J running down the central 
here of the segments and secured a( each 
end by a nut N Нена inlernallv ѓи grip 
да the convolutions ed Ihe spring ана bear- 


о ем Ен a 
| 


ин анан! ou ۸۸۱ 
special end prece > whieh may һе here 
ent lo Form a мое fer ۷ пене of th 
! 


ісанчінеет at ۰ etl op the зенні ۸ 


40 of collector ot the other end The 


нан! 


shows part of 2 ferrule 6 ۱۱۱۱۱۷۱۱ inio > for 
+۱۱۰۱ ик The nesting fares of 
Ihe ма И permit зекетпен tm јин 
lions normal to the axes of the meti 
45 the segments swivelling in relation [n ons 
another within limits set by the ۱ 
spring whieh arrests further 
when И hears against one segment 


movement 


۱/ ۰ 


+ the 


ін lhe ۷۸ 


side and the adjoining segment 
50 diametrically opposite side 
i the junetion between two segments 
То allow the maximum Iesibility, the 
internal bores of the segments mav he 
widened af one or both ends as shown at 9 
50 The greater the tension of the sprime ~ 
fie greater the frietion between nesting 
lares of adjacent segments and ihe letter 
does the duet relarn the shape inte which 
ik is ۷۰ 
60 Fus 2 shows а part of a segmented 
duet using axially shorter segments which 
enable smoother bends Бе made. Cor- 
responding items in Chis figure and in 
Figs, | and 4, 


65 enee mumerals, 


are given the some refer- 


Іш Fig, 3 segments even shorter than 


Lose of Mig. Y are shown and in addition 
"пећ мини has a rir "umferential rib 
IU ul the concave ені which stilffens this 
ml to resist any іешіенеу For it [о open 
ont under the endwise pressure of the 
spring forcing the convex end of the adja- 
vent segment inte il, The rib ање limits 
the bending imieosement of segments rela. 


tive to пне апо ег whieh has 


advantages when sharp beads are made 
miee any tendency for one pair of seg 


than Их fair share of 


ПЕШ ештен! ix resister, 


ment: to lake more 
the angul 


The shorter the segments, the less ten- 


d ney there is fo trap the spring aid the 
epentog of Che ends ob the bores of the seg- 


ments may be omitted. As there is alse 


lese лен ен, for the Irapping of. the 
«ртінші ТИП "1 e ۱۱۱۱۸۰۱۱۱۸۰۱۱۸ el 
Las segments Cd js somelimes neeessiry fo 


iive ribs цией as IU, Tor this penson alone, 
The relative 
nusi nol be allowed te reseh the poing at 


movement of ертен 


shieh ће lere of оне мече I 
ДЕЛУЈЕ 4 һу ШТІ а јан ені“ етеін. allow- 
не Ин duct te leak to the 
air. 

ін Ри 2 the spring 7s shown in out- 


surrounding 


line only ۰۹ и" steed dettes tines o 


Сита ет је of aeoustie 
| 


duets are ча lı ihat ۰ pressing Помни 


The acoustic 


Ihem are мирне teed ما‎ злу чије free 


emr) distertion, that is to say some fre. 
Qquenems. are boost | әні ethers altenu- 
heel. This effects crows with a shortening 
ul the dnet amd rier nons ^ 

When, for ane length of duet, this disc 
бөгөн eannunt le ۱۱۱۱۳:۱۱۱۸, лак be eon. 
sulerabis 


minimise Бу introducing 


ios te рехт нечне inte the duel 
When ordinary 


« ase] for the Пие 
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тәнге ps БТЕ Ин 


be placed where sharp hemds are nol 
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۱۱ has been found in the ease of sew- 
wu nbel dacts ef the type shown in Migs, 
| 2 andit Пен thee resistance ean ђе fur- 
Wished by the spring T if tt is of the eor- 
rect. form 
i ПИТ if (0 
spring is smaller in over-all diameter than 


Phe best resulls are 


the шетті! bore of the segments so that 
air waves pass along the spring inside and 
sulide, The closer the coils of the spring, 
the g 


are nol actually lonehing one 


ubere Che pesistimen se long as they 
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The resistanee is eonsed by skin friction 
ef the air in passing ever the surface ol 
the spring roils and 


anything whieh 


енгции 7 


10 


80 


85 


99 


9^ 


ШІ 


110 


115 


120 


Т + this м th 
“ини 
| * им! ihi “ 
(v n on ۱ 
Û una ۱۰۱۱۱۱۱ Inn ! 
! ШТ " " 1 ( ‘ | ۳ ww 4 ) - 
site ‘ tie ' 
"сч, || ~ 1 
ment fer имена disti, 
10 ef the boom ~ " 
۱ the tnertin of 
|| is new ۱1 
өне to the ји 
«nd inlet. bs + 
15 terminating in a На 
Fig. d hows this ۱ u ۱ 
ented duct 
ret mist p 5 ‘ 
1 Ult T 
>U it "us e ul thee 
! ! will ۰۷ нија ۱ 
! | “ `~ aol ” 
! || x ! 1 ТТ 5. 1 < pal. 
шен! чани Way " " и 
۱ " "tn when. ۰ ~ 
net Most n ' | tlexible meta ۱ 
іні” | t ۱ i s t 
h ۱ ۱ " . ۱ nd a ~ 
ен! и"! ur | 1 d 
и! ' r П | 
۱ на“ 
det » I used mecesss 
о) i ! M * ' 
! ۱ " ' 
` ۱ МТ 
10 : (на жен 
‘ ın « ' 
۱ ۱ ТІП T, | "n 
۳۳۱۱۱۸۰ ‘ ' < ۱ 
3 ' " ! "i" " " 
әм e repene 
e и mi \ 
ew vers < ө-.. 
нші ۱۱۱۰۸ are m | ски ~ ۱ 
50 пи ۱۸۰ ۰ {+ мн ۱ Кү 
| ~ 11 ' * rue ter dias 
и " i ! " ' ۱ 
۱ ۰ ۱ це lets e d 
" ШТ ' "IT. rios е Spa 
55 ed інші se ! 
` [7 ' А haphragu 
ШЕЛ "не! x «jee Unimiunmieutes i ble or ease of 190 
۱ ۱ ' ' ult Ii 9 FE str ۱7۱۱۲۵۱۱ WE моні probably be Ln 
uue in fhe form ot a rell of нле heavy à 
60 has been intiedace] into this evlimirical 
рамен» with aeri U. левих PRIOR 
lu the applteation Зака | in Ги. | Chartered Patent Agent 
using a segmented duet of e ty des- For 


\ppiirants 


Leamington Spa: Printed for Her Majesty's Stationery Отсе, Бу the 
Published at The Patent Office, 25, Southampton Buildings, London, 
copies may be obtained. 


-ourier Press --107і 


W.C.2, (гот which 


бері. 15, 1959 


J. J. DREHER ETAL 2,904,640 | 
COMBINATION EAR-MOUNTEO УІСАОРМОКЕ AND RECEIVER INSTRUMENT % ۱ 


5... 


Filed July 30, 1957 


[525] 1 гв | 
(6 24 2 T14| (29 3) 21 РА 
| v Pes iNPuT | А > OUTPUT 
24 بیدا‎ Ss ا3‎ FIG. 5 
لي‎ 


INVENTORS 
JOHN 4 OREHER 
LEWIS J. SCHWARTZKOPF 


BY WH Ape 


ATTORNEY 


72$ 


United States Patent Office 


2,904,640 
59 


Patented Sept. 15, 16 


2,904,649 


COMBINATION Елиот УТЕП MICROPHONE 
AND RECEIVER INSTRUMENT 


John 1. Dreher, W orthinston, and Lewis J. Schwart/kopf, 
Coiumbu«, Ошо, assi: логу to The Ohio State Univer. 


sity Research | vundation, Columbus, Ohio, corpor- 
Uon of Chie 


Application July 30, 1957, бегі»! No. 675,078 
4 Сшілія. (CL 179—156) 


The present invention relates to audible signal trans- 
minin“ and reccivir $ apparatus and more part cularly to 
а combined microphone and speaker device for use by 
aircraft personnel, radio operators, telephone operators 
ог other persons using corununicatioa зуџет а. 

In the past, рйсч, radio operators and other aircraft 
and ground P«rsonncl, have commonly used separate ear- 
phonc-type receiver or speaker devices and lip, throat, 
ос hand-held Microphones to fespectively receive and 
transmit voice signals. In some instances, the exrp^ones 
and microphone ше built МИО, ог mounted in aviators 
hclmets or Oxygen masks, ог may іс simply worn over 
the bead and held in the hand where desirable. With 
the advent of high altitude flight, the hand-held micro. 
phonc ^as been substantially replaced by the throa:-type 
microphone ос by а lip-type microphone built into the 
usua! oxygen mask. Howey ^, considerable difficuity is 
sul encountered with the so-called bui!t-ia types of 
earphones and microphones and the same are relatively 
соју and іп «ome cases uncomfortable and unsanitary 
from the standpoint of the wearer, 

Also, it has heretofore bees proposed to employ the 
usual tyne of electromagne ic-vibraung diaphragm-type 
of earphone or receiver dev се 3s both a receiver and а 
а m'crop^onz, but due to the relavively 


№ noise level 
encountered in aircraft oper ation previous ‘tempts а ong 
this line have proved unsuccessful ia ait^ sing a desired 
signal-to-noise ratio necessary to transrut a clear, ua- 
ubied and intelligible signal. 
Accordingly, the primary object of the present 
бол is to provide a ип 


rally simple lightwe $^t сот. 
dination microphone and speaker device adapted to be 
mounted із and upon the human ear and operab'e se- 
lective!'y either as a microphone of speaker in tron 
mitung voice signals to and from the ear Of à wearer, 
iner object of this invention is 16 provide a com- 
bincd eir-mounted microphone-speaker which is charas- 
terized by its ability to transmit comparatively clear, va- 
garbled and intelligible voice signals and which Atta'2$, 
v Sen operating as a microphone, з бе: таму high signal- 
2-20: ratio without resort to the use of cumbersome 
and unconifortable ear pads or other повећа Ји; 
equipment. 

It is a further object of the present invention to pro- 
vide а 0:۷1 of this character which ày be constructed 
from comparatively inexpensive, lightweight and readily 
available component pans, an^ one which may ђе ewsily 
fitted to and supported by the human ear and wom aed 
626۲361 im greater comfort than has heretofore been 
possible with the use of coaventional types of carpbones, 
bearlsets and microphones, 

For a further and more complete understanding of 
the present invention and the various additional obiects 
aad advantages thereoi, reference is made to the follow. 
ing 4сыгіріоп and the accompanying drawing, wher-ic: 

Fig. 1 is a perspective view, рам. ۱۱۱۷ іп vertical sec- 
tion, of a preferred form ot taicrophone-speaker device 
formed ia accordance with the present inveation; 


& 


— ————— À 
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Fig. 25. elevational view of the езг Plug or hody 
гогио” of the present mictuphone-speaker device look- 
ing toward the outer side thereof; 

Fig. > is an end elevational view of the ear plug bod y; 

Fig. 4 is an enlarged fragmentary vertical попы 
viciw talen through the car Plug boJy and illustrating the 
relative location of the sound-to<lecirical impulse trans 
ducer; 

Fig. $ is a small scale perspective view illustra: ng the 
Present microphone-spe.lcr Jevice as жога ig the bu- 
man саг; 

Fig. 6 is a diagram of the electrical circuit of the 
sound-lo<!Wirical impulse transducer and associated am- 
plificr and switching mechanisin, 

The preseni invention Proceces оп the principle of 
uung а single, standard type of sound-to-<!ectr 
Pulse transducer, both in the Capacity of a mi 
and as a receiver or speaker device. Furthermore, the 
present invention contemplate: the use of such а vanse 
ducer in combination with » molded Р!ч ће body 
adapted to be smugly fitted direc dy to the outer regions of 
the human ear and formed so as 19 Wansmit audible sig- 
nals both to and from the ear canal. Recent experiments 
have shown that voice signals may be traasmitied with 
effizienzy through the human ca; canal and/or through 
the bone or tissue structure of tie skull and car. How. 
ever, in surroundings of relati "y high ambient noise 
and/or vibration; such as ја аиста operation, it has 
been found t ambient noises and vibrations may also 
be transmitie’ through the skull and ear, thus making 

cult to atiain a desired high signal-to-noise ra 
№ is necessary to transmit a clear aad іше; 
voice signal. 

We have found that it is pos ub 
signal-to-noise ratio in aircraft орг: 
acoustic coupiing of 


+ 


мај im. 
сторһоле 


impuise transducer through si 
passages “where such cor 
6661۳16۸۰ impulses, amp 
ventional radio apparatu 


Referring now 


stable merging 
bined signals are translated inte 
ед, and broadcast throug cog- 


more particularly to the drawing, 


wherein is illustrated a single preferred form of the Fc 
nt invention, the numerz] 10 designates generally a plug- 


like body which is preferably molded ог otherwise formed 
from a suitable Ue resin, and shaped to s-ugly 
and Grey At цио the exterior терогз of the humaa 

desired, be сомот 


ear. The ear plug body 10 тізу, 
individual wearer, or тау, 


moiced to fit the ear of the 
where desirable, be formed in generally standardized sizes 
and shapes after the manner of the usual ear plug oe 
mold e:nployed in connectiog with ihe ordinary hearing 
aid device. In the usual manner, the ear piug body ig- 
cludes a laterally Projecting реке cxiensioa 11 
adapted to extend a distance withia the ear canal, and а 
convoluted upper and forward retaininz бл ег 12 
is adapted to fit benea he outer tissue flap t 
human ear to hold the plug or mold body 10 in substan- 
ually snug, fush-fitting relation to the exterior portio 
of the ear. The body 10 further inclz2:s a ди out- zid 
portion 13 which is formed with a cylindrical socket 14 
to frictionally and removably receive the tubular ист 
portion 15 of the usual bution-jike театар aid transducer 
16. In order to frictionally retaia the transducer 16 with. 
in the socket 14 of the ear plug body 10, the latter is 
formed with за .anular radially iuwardly exicading rib 
17 which resiliently and (гіл onally engages the tubular 
stem portion 15 of the tran | «zt 16 to ho'd the latter 
within the socket 4 арман accidental withdrawal. 
Communicating with the (ransducer-recciving socket 14 
is ап internal passage 1$ which extends transverse] 
through tbe body 10 iad terminates ia 25 opeziag 19 ai 
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the end of the canal extension 11 of the body. The body 
10 is also formed at its forward end with a relatively 
ытай diametered socket 20 communicating with the pas- 
wage 18. and in whicb ` press-fitted the ianer end of a rela- 
tively small diametered hollow tube 21. The tube 21, as 
shown in Fig. 5, is arranged to extend forwardly кад 
laterally inwardly of the plug body 10 so as to partially 
encircle one side of the face of the wearer, and terminates 
substantially closely adjacent th. lips of the wearer in an 
opening 22. Advamtageously, the outer open end 22 of 
the tube 21 may be provided with a relatively small hemi- 
spherical cup-like body 23 which opess toward ihe mouth 
of the wearer so as to effectively focus voice signals 
emitted from the mouth and channel the same back- 
ward!y through the tube 21. If desired, particularly whea 
"ће present device is uscd in aircraft operations, the open 
ead of the cup-like body 23 may he closed by a oro 
tective біт of polycthylene гема or the like зо a: to 
minimize undesired wind or other ambient noises. 
Thus, it will be seen that when the present microphone- 
speaker device is used in the capacity of a microphone, 
voice signals, or sounds are conducied boih through the 
tube 21 from the lips of the wearer and also through the 
ear canal to the internal passage 18 oi the plug-like body 
10 where the ear and mouth transmitted signals ос sounds 
are combined and impressed upon the sound-scmitive 
element of the transducer 16. It is also thought that at 
least а part of the voice signals cmitted by the wearcr тау 
be conducted through the bone structure of tke skull 4 
theace possibly through the tissue of the ear (о the plug- 
like body 10, and thence to the sound-responsive element 
of the transducer. It has been found through experi- 
mentation that the signal-to-noise ratio encountered іа 
ordinary aircraft operations is such that ear-transmitted 
signals alone, without a coupled mouth-iransmitted signal 
results, in some cases, ic а garbled uniotelligible trans- 
mission. This is belicved due to the ‘ransmission of ex- 
teroal noises and vibrations throug’, the body of the 
wearer and to the plug-like body 10 and thence tc the 
transducer. However, by combining both mouth and ear 
transmitted signals, the signal-to-noise ratio is increased 
to a degree where the resultant broadcast is соше!у clear, 
UDgirbled and intelligible. 

Fig. 6 of the drawing illustrates diagrammatically the 
operating circuit for the present combinztioa microphone- 
speaker device. Тһе souad-to-electrical impulse trans- 
ducer 16 is provided іп the usual manner with а pair of 
lead wires 24 which extend remote!y from the button-like 
transducer and which are clectrically connected respec- 
tively with the center poles or terminals 25 of a double 
pole, double throw switch S. It will be undersrood that 
the switch S may take any suitabis standard form and may 
be located in a convenient, readily accessible position to 
be operated by the hand, ог foot. The switch may, if 
desired, be spring pressed to a position to clectrically 
connect the transducer 16 to the output side of the asso- 
ciated amplifier A, in order that the wearer may normally 
listen to or receive incoming signals, and may be manually 
switched to an opposite position connecting the transducer 
16 to the input side of the associated amplifier A, in order 
that signals may be broadcast or transmitted by the wearer. 
Toward this end, the switch 5 includes a first set of sec- 
ondary terminals 26 which are connected by the 12345 27 
to the input terminals 28 of the amplifier A. The switch 
S further includes a second set of terminals 29 which are 
electrically connected by the leads 30 to ibe output ier- 
minals 31 of the amplifier А. It will here be understood 
that the circuit diagram of Fig. 6 does not include i 
its showing the usual radio receiver aod transmitter com- 
ponents, other than the commca атр бег A which may 
be selectively connected either to 10 associated receiver 
ос transmitter circuit in a manors well known іп the art 

Thus, io the operation of the present microphose- 
speaker device, the switch S may be moved selectively to 
а position connecting the transducer 16 with Бе output 
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of the amplifier А by way of the switch terminals 29 and 
leads 36 in order that the wearer may listen to incoming 
radio signals or broadcasts. Merely by manipulating the 
switch S te conaect the transducer 16 to the switch ter- 
minals 26, the transducer is connected to tae icput side 
ef the зтрибег A in order that voice sigaals may be 
broadcast through the device. 

In view of the foregoing, it will be seen that the present 
ear-mounted combination microphoae-speaker or ear- 
phone device may be constructed of more ос less standard, 
readily available and lightweieht component pins, and 
may be connccied through the use of a suitable босые 
pole, dcu*le throw switch mechanisin with the amplifier 
of s standard radio reccivez-transmiiter apparatus so за 
to function selectively both as an carphone receiver с. 
speaker device and as a microphone. 

The present combined ear-mounted microphon: -pesker 
is characterized by its economy of manufacture, iis come 
fort to the wearer and its operational efficiency and capa- 
bility of attaining a sufficiently bigh signal-to-noise гацо, 
when operaicd as a microphone, to transmit clear ug- 
garbled and intelligible signals even in surroundings of 
relatively nigh ambicat noise. Further, due to the rela- 
tively small size and compactness of the present micro- 
phoac 5 pcaler, the sanie may de used conveniently by air- 
craft persoasel and worn withia the usual aircraft crash 
helmets or the like without in азу way iaterferring with 
or obstructing the wearer. 

While we bave disclosed what we look upon to be a 
presently preferred form aod ccastructioa of our improved 
combination microphons-speakcr, it will be understood 
that the same is susceptible to modification ia regard to 
details of coastruction and design without departing from 
the spirit of the invention or the scope of the following 
claims. 

We claim: 

1. A combination ear-moucted microphone and re 
ceiver comprising an ear plug body arranged to directly 
and snugly fit within the outer portions of a human ear 
and formed with a relatively elonsated extension arranged 
to extend within the car canal and aa internal passags 
extending through said extension and terminating іп а 
socket adjacent an o ter surface of said body; a sound 
to-electrical impulse transducer carried in said socket and 
communicating with the га:ега м passage thercof; aod за 
elongated tubular member having one end connected w^ 
said body and communicating with the internal passage 
formed therein, saic tubular member extznding outwardly 
from said body and terminating іп an open outer end 
portion disposed closely adjacent the lips of a persoa 
in "ћозе car said body із fitted, the passage of said body 
and said tube serving to conduct sound waves emitted 
both from the lips and ear oi a wearer to said wansducer. 

2. A combination ear-mouated microphone aod re 
ceiver as defined by claim 1, including a relatively en 
larged cup-shaped device carried on the open outer ead 
of said tubuiar member. 

3. А combined microphone and speaker device come 
prising an саг plug-type body formed with an opea-ended 
passage extending therethrough and arranged to snugly 
fit within aad be supported by the exterior regions of ths 
bumas car; 3 single sound-to-elecirical impulse transducer 
carricó із said body in communication with one end 
of said passage; and a relaiively small diametered, opea- 
ended, hollow tube carricd at one cnd thereof by said 
body acd communicating with the passage of said body 
intermediate the ends of said passage and having за op 
posite cad portion extesdisg remotely outwardly from 
said body and arranged то terminate adjacent the lips 
of a person in whose car sai. body is positioned, said 
tube serving to conduct mowu<miited sounds from the 

ps of a person wearing за «еуісе to the passage of 
said body 254 thence io said tracsducer. 

4. A combined microphone and speaker device com- 
prising а body of a shape and size to at least parually acd 
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snugiy f’ into a human ear and having a passage therein through said tuhe to the passage of said body and thence 
arranged to communicate directly at one end thereof to said WansJucer. 
with the canal of an car into which said body is fitted; a 
| single sound-to-electrical impulse transducer carricd by References Cited in the file of this patent 
ызд4 body and communicating with the opposite cod of 6 UNITED STATES PATENTS 
said passage; and a relatively smail dizmetered, hollow à 1 
tube carried at oae end by said body and arranged to 2,098,402 Reifstec. -------------- . 9, 1937 
extend ошмаг у trom said body to a positioa closely 2.351.070 Рика ~~~ ‚ 1944 
| adjacent the lips of a person in whose саг said body 2.355 405 Olney ----- , 1949 
is positioned, said tube being open at both ends thereof 10 2,535,063 Halsiead .. , 1950 
and having one end communicating with the passage of 
said body intermediate the ends thereof, whereby sounds FOREIGN PATENTS е 
| emitted from the lips of such person may be conducted 731,830 Great Britaia ......... - June 15, 1955 
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with the assumption that it will be used with an ear- 
ini ustic Properties, 


THE EARMOLD А5 A PART 


OF THE RECEIVER 


ACOUSTIC SYSTEM 


By B. B. LYBARGER 
(An andreas delivered hy the author f^ the Saciet, 
of ۷:۴۱ Aid Audiolcgísts on October „ЭЗ, 1958 is 


Chícago, Illinots.) 


Every hearing-aid receiver is usually designed 


within reasonable limits. 


t 


а hearing aid will 


a 
m 
t 


hearin 


t 
E 


beneficial; 
"weird" effects. 


When the earmold does have 
hese Properties, the published response curves for 


have real significance, essenti- 
lly to the degree that the 


aking hearing-aid response curves represents actual | 


at least 


"artificial ear” used in | 


ypical ears, and, of course, to the degree that the 


۲ 


ап earme: 
reatly from the receiver design: 
result in large 


departures from normal зез- 
acteristics in a 


hearing aid. 


6 aid manufacturer maintains his quality con- | 
rol. On the other hand, 


that deviates 
$ plarnin~ сап 
char- 


Intelligently used, earmold "deviations" may be Н 


improperly used, 
General! 


they can produce Some 
Y speaking, it is wise 


to provide th* acoustic coupling planned by the 
receiver designer. It is the purpose of this dis. 


cussion to try to look a 
гесеіуег acoustic Syste 
as hole diameter, 
other factors сап 


t the earmold as Part of the 
m and to see how such things 


venting and ! 


affect hearing-aid response. Two 


types of receivers will be considered--the closely 


1. 


Conventional Receiver-Earmold System - 


Let’s consider the receiver-earmold System for 


i 
іуег using the conventional | 
lanced-armature receiver with ! 
relatively short length of tubing, such as is em- 
Ployed in most eyeglass hearing aids. 


the miniature receiver coupled to a standard Snap- 
) ы 


ring earmold. 


alternating 


(Fig. 


Sound is generated 

electrical ener 
Produces a Vibratory fore 
of the receiver mechanism 
phragm to vibrate. 


ing in the receiver nub, 


in cavity У] when the 
ву from the hearing aid 
e, through the action 
, and causes the dia- 


Sound travels through the open- 
identified as tube M], 


2/ 


Rl, into the all cavity V2 usually present beyond 
the nub, іп" longer tube M2, R2 and finally into 
the cavity v, whic’ is immediately in front of the 
eardrum. А leak, with which almost everyone in the 
hearing aic field із far too familiar, may transmit 
sound from cavity V3 to the outside air. Another 
leak may exist where the receiver nub engages the 
snap ring of the earrold, bu: this is one that can 
and should be eliminated. 


The response carve of the total :ystem frequent 
ly has characteristics similar to those indicated by 
solid curve of Fig. l. Three basic frequency response 
regions are indicated. 
Let's assume that this 
is the receiver curve 
planned by the receiver 
designer. Generally 
speaking, if he used the 
American Standard 2 сс 
coupler for testing his 
и : receivers, he would ех- 
жа ? pect cavity V2 to be 
negligibly small, tube 
Mo, Во to be .710" long 
and .120" in diameter, 
and cavity V3, when the 
"Блуе" or compliance of 
the eardrumis taken in- 
to account, to be acous- 
tically equivalent to an 
air volume of two cubic 
centimeters (or about 
1/8 cubic inches). Не 
also would have assumed 


тым» 
И cavity м 


и эое : lewe ie не ме wo very probably that leak 
кс. 1 . RECEIVER 4ламо:0 ACOUSTIC M3, R3 and vent M4, R4 


SYSTEM ANO TYPICAL 42570884 were negli g ible. 


Ме“ let's examine the effects, cn the receiver 
respons., of sizes of the earmold hole, etc., on the 
various frequency regions in the receiver response 
curve. 


Low-Frequency Response 


Consider first the low-frequency region. In 
1 the elements that һауе the greatest effect 
с «- frequency response are checked. These аге 


(please turn page) 


БҰНЫ Ш ЖЫ _____"__- GENE US АНЕ” ЛЕ... oo. WELT 


listed belowinthei- 
approximate order of 
importance. 


1. Diaphrag* “onstants - 


First and perhaps 
most important of these 
are the diaphragm con- 
Stants--principally its 
stiffness--that are cho- 
sen by the designer. In 
speaking of the dia- 
phragm constants we in- 
clude also the effects 3 
of the driving system, 
which is magnetic in 
many receivers. Look- 
ing at Curve Aof Fig. 2 
we can see the general 
lowering of low-fre- 


Relative موم‎ 


29е 2. 1006 LN ме ж“ 
quency response that Arc aed 
might result from а Ра 1 ۰ ELEMENTS THAI AFFECT 
stiffer diaphragm sys- сатана TE tn ды 


tem. Note also that such achange raises the frequency 
of the primary peak inthe adjacent frequency region. 


Conversely, making the diaphragm more compliant 
(or less stiff) would make the opposite effect of 
raising the low-frequency output and the primary-peak 
frequency. 


2. Leaks or Vents (M3, ВА о: Ма Ра) - 


The reason we have desiy.ated the leak "У R 
is because, acoustically, i* acts like a v.brating 
mass (М) (or weight) of air, р us an associated acous- 
tic resistance (В) (ог friction), that tends to reduce 
the amount of air movement that would otherwise occur. 


Lesks that occur around anearmold, indicated by 
Mz, R3 in Fig. 2, are usually "slit" leaks, having 
appreciable width and length but actually being quite 
small in thickness. Such a leak has a large component 
of resistance, or damping, and will affect low íre- 


quency response much as indicated by Curve Бог Fig. 2. 


A bad leak around the mold, or a rather large 
vent, such as M4, R4 in Fig. 2, тау по” have so much 
resistance and may act primarily as a fairly free 
vibrating "slug" or mass of air. Such a vent or leak 
can easily produce the effect indicated in Curve C of 


в гы AB SEM шаа - 


Fig. 2, where the extreme low frequencies are reduced 
but the more important lows are actually increased 

It is suspected that many a mold vented to decrease 
low-frequency response has actually increased it. 
Wher a mold vent actually becomes large enough to 
produce а meaningful drop in medium low-frequency 
response, enough high-frequency sound usually es- 
capes through the leak to produce a lusty feedback. 


While very small vent holes are useful in speed- 
ing up barometric equalization for the eardrum, always 
question their effectiveness in reducing low-frequency 
response; they can often produce the opposite effect. 


3. Size of Cavity V3 


The amount of air volume between the end of the 
earmold and the eardrum can be controlled to some ех- 
tent by the length of the earmold tip. The larger the 
cavity V3, the lower will be the sound pressure de- 
veloped in itat low frequencies for а given movement 
of the receiver diaphragm. Conversely, a long tip. 
that effectively reduces the size of cavity V3, may 
produce a small improvement in low-frequency output, 
probably not exceeding 3 db unless th: longer tip 
also reduces the effect of leakage. 


Primary Peak Region 


Now consider Fig. 


۳ 3, with с.е items check- 
nét B ed that have the great- 


est effect on wnat we 

HW have called the primary 

у peak region. his 15 

usually, put not always, 

the mid-frequency range 

from about 800 to 2000 
cps. 


v 


DI АРЫ» см 

Several things at- 
fect performance inthis 
region: 


VERT Mefe 


1. The receiver 
diaphragm system con- 
stants, both stiliness 
and mass (or weight) 
have the greatest effec 
in determining the fre- 
quency of the primary 
peak. In combination 
with the mechanical or 


Relative Benponae 


Frequency - сре 


по J - ELEMENTS THAT AFFECT RESPONSE 
MOST IM PRIMARY PEAK REGION 
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other damping (ог resistance) of the diaphragm sys- 
tem, they also strongly influence the height of the 
primary peak. Curve A of Fig. 3 shows how the re- 
Sponse curve might be affected by a reduction in the 
mass of the diaphragm system. Curve B shows how ad- 


ditional damping or resistance in the diaphragm sys- 
tem could Tower the peak output. 


2. Tube M2, Во, ог more simply, the hole drill- 
ed in the earmold, plus the adjoining hole М], Rl, 
have a decided effect on the !ocation and height of 
the primary response peak. If the earmold hole is 
the same diameter but longer than the опе used in the 
standard 2 cc coupler, the primary peak will be lower 
in frequency; if shorter it will be higher іп іге- 
quency. Similarly, if it із the same Tength but 
smaller in diameter the peak frequency will be re- 
duced; if larger it will be increased. 


Actually, the air in the earmold hole acts some- 
what like a vibrating "slug" or acoustic mass that 
adds to the vibrating mass (or weight) of the dia- 
phragm. In the typical general purpose receiver, the 
acoustic mass of the "slug" oí air is perhaps only a 
fourth of the total that determines the primary peak, 
and therefore this peak is not critically sensitive 
to moderate departures in earmold hole size. 

Because this slug of air vibrates back and forth 
rapidly at frequencies near the primary peak, anything 
placed in either tube М1, Rl or M2, R2 that causes 
acoustical friction or resistance, is very effective 
in flattening or damping the primary peak. For ex. 
ample, cotton or felt packed loosely in the earmold 
hole will produce the effect indicated by Curve D in 
Fig. 3. Platesorinserts with very tiny holes placed 
in the receiver nub hole are very effective in ob- 
taining added acoustical resistance. Acoustical 
Sistance at any location along the сиђе will ђе 


1 


ге- 
effec- 
tive in reducing the height of the primary peak if 
this is desired. Frequently, of course, it is defin- 
itely undesirable. 

From time to time the use of soft plastic in the 
earmold to "damp" cut peaks is proposed. Another 
logical-sounding conceptis that the roughness oí the 
inside walls of the earmold hole can add appreciably 


to acoustic damping. Intriguing as both these ideas 
appear, measurements indicate that they have little 
foundation in fact. Тһе solid curve of Fig. 4 was 


made using a very soft mold material with an earmoid 
hole that was definitely rough inside 


іт — im т 
o ШО p of MM X. M ng 


The hole ir this mole 
was carefully measured in 
‘iameter and its length 
aetermined. Even the vol- 
ume cf the space in front 
of the receiver nub was 
carefully measured by 
determining the weight of 


Reletive зерен. 


ани са mercury required to fil] 
PIG. 4 ~ Hefl seid Materiel or педа molo Tello 1t. Then a duplicate 
Mave se soticesbie шн "hole" was made by drill- 


ing а brass rod to the exact diame:er and length 
required to match that in the soft mold. The hole 
was very smooth and, of course, rigid. 


The dotted curve of F>. 4 shows the response us- 
ingthe brass substitute. „ге difference inthe curves 
is completely negligible. Rough walls and/or soft ear- 
moiá materia! cannot be expected to produc. реак damp- 
ing. 

Secondary-Peak Region 


Now what about the upper end of the receiver's 
frequency range, which we have designated as the 
secondary-peak range? This is the frequency region 
that can be most Strongly affected by the rmold. 
Three elements in our 
receiver-earmold system 
have large effects on 
the response inthis re- 
gion, as an examination 


of Fig. 5 will reveal: 


1. Cavity 
the receiver is hi; 
important іп determi: 
ing the secondary peak 
frequency. Тһе size of 
this cavity is usually 
chosen by the designer 
to give good output up 
to a suitable high-fre- 
quency "cut-off" point 
for the particular re- 
ceiver design. 


2. Tubes Mj, R1 and 


Belstire Response - 


| ay 
M2. R2 (in combination) Е | LN 
кч ВЕРА 25006 C Aa 
are critically important эзе mI T 7 "7 ж“ ую» 
in determining what hap- ени 
pens in the secondary ПО 3. CLEMENTS пат AFFECT MSPONS. 


MOST IN SECONDARY "tax UM Т» 
peak region, as can be 


seen from Fig. 5. The 
solid curve is that (please turn page) 
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| obtained if the earmold hole were the length and 
| diameter planned by the receiver designer. Dotted 
Curve A shows that for this receiver the reduction 
of the earmold hole diameter to .7 cf its correct 
diameter lowers the high-frequency "cut-off" by some 
500 cycles per second. (The hole length has been 
held constant.) Curve B shows that when the hole 
diameter is increased to 1.4 times its original di- 
ameter, the high-frequency "cut-off" is extended 
some 590 cps. 


The same general effect is observed whe 
1 the hole diameter remains constant and its length i 
changed. Curve Ain Fig. 6 shows the effect of length 


ening the hole; Curve B 


үй shows the effeet df short- 
| | | | ening pak ее Notice 
ening \ 


130 = = пи 


SON that the peak béights are 
CT] much different than was 

“i the case when the diame- 
| ter was varied. This is 
Û because the different 
damping due to the dif- 


ое LI LI әс 6. e00 
з= йар Pa! ferent hole diameters 
Р пееме у «ғ. 


Relative Веро» 


FIG. 6 - "еч of Mele Length on Secondary Pena وا‎ tends to equal ize the 

peak heights in the curves 
of Fig. 5, but this compensation 15 not appreciable 
for the curves of Fig. 6, where the hole diameter 
remained constant. Smaller diameter holes have a 
larger acoustic damping effect. 


Figures 5 and 6 point up the approximate acous- 
tic equality of a long hole of large diameter and a 
short hole of small diameter Frequently this prin- 
ciple can be used effectively in earmold drilling. 


er 
mining the diameter of an earmold hole to match the 
acoustic "mass" or "inertance" of the standard 710° 
long by .120” diameter tube size for which many hear- 
ing-aid receivers are designed 
o/s. 1*3 " ~ 
Length of‘ Hole Diameter Nearest Drill Size 
> | минаа 
S ) 
2104 М2 .120" #30 (Test Std.) 


|| Тһе following table will be helpful in det 
1 
с о 


i ШАШ / ғ...) Шы „ ЖЕ, A а ы. ә маи 


3. Cavity V2 can affect the response signifi- 
cantly in the secondary peak region. This is the 
cavity just beyond the receiver nub as indicated in 

| Fig. 5. The designer normally will assume that this 
cavity is negligibly small, so that the earmold maker 
should try to just clear the earmold nub with suffi- 
cient room to assure free sound flow from the receiver 
to the earmold hole. 


Moderate increases inthe size of cavity V2 gen- 
erally will reduce the high-frequency "cut-off" of 
the receiver somewhat. In one receiver tested (Fig. } 
Та) а change іп cavity V2 from a negligible size 
to .213" diameter and . 103۳ long lowered the fre 
quency of the secondary peak from 2850 cps to 2550 
cps. ј 


Wh extreme in- 
crease. made in cav- 
ity V2, vausual things 
happen. Fig. 7b shows 
what happened when the 
entire interior of an 
earmold was hollowed 
out, practically elim- 


inating tube M2, R2 ex- بیج‎ ва 
А - SMALL ENLARGEMENT 


ve Response 


cept for a short length 
at the tip. The secon- 
۱ dary peak disappeared, 
along with much of the 
output above 2000 cps. 
Low frequency perfor- 
mance also suffered, as 
might be expected be- 
cause of the greatly en- 
larged air volume into ی‎ оди 
which the receiver was B - EXTREME ENLARGEMENT (SHELL MOLO 
operating. The primary 
receiver peak increased 
markedly in frequency 
beceuse the acoustic mass of the earmold hole dis- 
appeared, and it increased in height because the 
acoustic damping of the earmold hole was no longer 


Relative Response 
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present. 
14. Balanced-Armature Receiver with Short Length 
of Tubing to 68 ۳9۵1 | 


Most eyeglass and many behind-the-ear hearing 
aids use a very small and efficient balanced-arma- 
ture receiver that is usually designed to be coupled | 


(please turn page) 
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to the ear through a plastic tube, 2.1/4* long and 

.077* in diameter. Figure 8 illustrates such an 

acoustic system. Sound 

) замена mug a, MAIO p roct is generated in cavity 
< У] when the diaphragm 


vibrates. This is trans- 
mitted directly into 
cavity V3 through a tube 
M2, R2 whose diameter 
remains nearly const. t 
from end to end. A cou- 
stricting damping plug 
My, Ry) is often used to 
reduce peaks and is us- 
ually placed at the re- 
ceiver end of the tubing. 
The cavity V2, repre- 
senting the space at the 
end of the conventional 


i receiver nub (Fig. 1) is 

$ no longer present. We 

۳ still have with us the 

5 leak М3, R3 and the роз- 

3 sibility of a vent M4, 

88. = vere эз se ме x» Rg. Sound is again de- 
MG 8 - СПУ FAEMO\O acoustic livered to the cavity in 


SYSTEM АМО TYPICAL RESPONSE front of the eardru V3 
vf m 4. 


The response curve Dames мос a, "924100" ғов 
of such а receiver-ear- Ко 
14 ystem he be e ор, 
m C „ЕП 
о SE. 3 ۳ EM Ж 


like that indicated at 
the bottom of Fig. 8. 
Again we can divide the 
response curve into 
three main frequency re- 
gions. 


The factors that 
affect low-frequency re- 
sponse mest аге essen- 
tially the same as in- 
dicated for the conven- 
tional type receiver and 
are indicated inFig. 9. 
They are the diaphragm 
constants, the leak М3, 
R3 or vent M4, R4 and 


1 
اس 


50 | 
the size of cavity УЗ. Саша, | | 
بت ی‎ са ИЙИШ НЕ МНК EE НЕ 12) 
"т... m 996 Leto 1000 мө м 
Two comments аге іп a AFFECT BESPONSE 
order here. First, exis- MOSI IN THE ۷ сом 


tence of а leak M3, R3 


۳۹ Яр а Жы : 44. ж мг m, a ж и .. 


ог vent M4, R4 will us- 1 } 


ually пос be tolerable 


vı тон” Broece 


because of acoustic yf ене тис e 
feedback, әз loss (ог еп- өкін > | : i 
hancement) of low-fre- / есеге 


quency output because of / 
them may not be so seri- 
ous a problem. Second, 
because of the length , 
of the tube employed, ۱ 
the primary peak region 
may extend into what we A 
usually consider the "ым, 
low-frequency region ү 
(i.e. below about 800 
cps). 


V DIA рма ACH 


\ 
з \ 


When че consider 
the factors that 1 
ence the primary ik 
region most, as shown 
in Fig. 10, we find them 
to be the length and di- 


Relative Вороне OF 


ameter of tube M2, В2. Pres. 106 ут 1000 жәме м. 
" . "м 1 „ОВА 
the diaphragm constants, ndi 11 Жа 
and the damping plug ۰ 
The longer length of tube M2, R2 becomes much 
more important in determining the frequency of the | 


primary peak than was the case with “ae conventional 


type earmold. А much larger percentage of the total 
acoustic mass now liés in the "slug" of air in the 
tube. Curve A of Fig. 10 shows the effect of short- | 


ening tube M2, ۰ 


The stiffness and mass of the diaphragm continue 
to have an important influence on the primary peak | 
but are, of course, fixed by the design 
The damping plug Rl, exerts avery strong con- 
trolling effect on the height of both the primary 
and secondary peaks, as is indicated in Curve B of 
Fig 10, in which additional acoustic resistance 
has оееп added. Graduated control of the peak height 
can be obtained by using a series of acoustic re- 
sistance values in the damping plug. 


Damping plugs do not always produce the same 
response changes in a complete hearing aid as they 
do on receivers measured alone, particularly if con- 
siderable negative feedback is present over the last 
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amplifier stage. Under some conditions, usual types 
of damping plugs may have little effect. 


Increasing the diameter of the tube M2. R2 
keeping its length constant, raises the frequency of 
the primary peak, and because of lower damping in 
the tube, usually increases the height of the pri- 
mary and secondary peaks. 


Except to provide a good fit with comfort, the 
actual earmcld part of the receiver-earmold system 
used in an eyeglass type aid does not offer much 
possibility of acoustic control The hole beyond 
the end of the tubing constitutes only a small part 
of the total length of tube М2, В2 and its diameter 
is therefore not critical as long as it is about the 
same as the I.D. of the plastic tube. 


Changes in tube length can materially affect 
response but are difficult to make unless a device 
is invented to shift the ear around on the side of 
the head as needed. 
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This invention relates to hearing aid plastic ear pieces 

The major featurc cf the invention consists in the pro- 
vision of a very soft tip for insertion into the auditory 
canal. The tip is desirably mushroom shaped with a 
radially projecting flange or head and it desirably сс 
rises synthetic sponge whereby it is not only exception- 
ally soft but is somewhai porous. Such a tip is not 
only much more comfortable than any herctofore known 
but it may be used coincidentally with medication be- 
cause its porosity enables it to retain the medication 
while the hearing aid is being worn instead of excluding 
the medication from contact with the skin uf the auditory 
canal 

The degree of softness of the tip is such th?’ 
not be introduced into the auditory canal v 
supported upon an inner plastic tube desirab 
to thc tip and which, while. resiliently flexibi 
ficiently rigid to be used as a means of propel! 
lip into position. [ may also provide the shank o 
improved synthetic sponge tip with a secondar 
ог heads which may be of increased diameter as 
pared with the first head, the first head serving to 2 
shank within the second head against 
withdrawal 

Another feature of the invention consists 
ner in which the parts of the tip are conre 
other and to a molded insert which is des 
as a means of anchoring it in the conch. 
с receiver being alternatively mount 


n- 


cou'd 


the 


this insert or at the end of a tube leading ! sert 
and thence to the tip first described above in 
tases | connect the receiver directly with the tip с fee 
ceiver im such cusses being smal! enough to the 
end or interior of the auditory canal 

Where the concha fitting is dispensed with, Г may use 
another means of i _nomng the external tubing about 
the wearer's ear, including 2 piece of dcformable spr 


wire shaped to fit over 
sound iube. 

іп the drawings: 

Fig. ۱ is a view partially in side elevation and partially 
in section showing a hearing aid car picce тад 
cordance with a preferred embodiment of this in 

Fig. 2 is an end clevation of the device of F 

er omitted 


the ear and disposed within 


~ 
> 


Fig. 3 is a view similar to Fig. 1 illustrating a modi- 
fied cmbodiment of the concha insert 
Fig. 4 is a view partially in side clevation and partially 


in section showing a modification of the dcvicc of Fig. 1, 
the speaker being at the end of a sound tube cncirclin 
the wearer's car. 

Fig. 5 is a view in perspective of the device of Fic. 4 


5 


°з 


of Fig. 4. 
Fig. 7 is a fragmentary detail view taken in section 
оп the line 7—7 of Fig. 6. 
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Fig. 8 is a view in perspective showing the device of 
Fig. 6 

Fig. 9 is an enlarged detail view in axial section of 
the auditory canal insert used in the device of Figs. 6 
and 8 

Fig. 10 is a view partially in side elevation showing 
а further modified embodiment of the invention, portions 
of the auditory canal being shown in section. 

Fig. 11 is a view in perspective of the device of Fig 10 

Fig. 12 is an enlarged detail view in axial section of 
an end portion of the device shown in Figs. 10 and 11. 

Fic. 13 is a detail view in side elevation of a further 
modified embodiment of the invention, portions of the 
auditory canal being illustrated in section. 

It is conventional practice to provide numerous forms 
and sizes of the concha-insert generically designated here- 
іп by reference character 15. My insert 15 differs from 
conventional practice in that, in the first place. it is de- 
Sirably mage of reasonably fexible plastic. Instead of 
being hard, it is relatively easily deformable so that it 
readily adapts itseif to the wearer's ear notwithstanding 
that the latter may deviate from the various Standards 
which hove been sct up in the industry. 

In the second place, my improved insert 15 is desirably 
made as shown in Figs. 1, 2 and 3 for the detachable 
reception and retention of ihe sound discharge sleeve 16 
of the electrical speaker 17. In the construction shown 
in Fig 2. a hard insert 18 flanged for pcr- 


1 and Fig. 2 
manent retention in the plastic mold 15 has been molded 
unde. < 1 groove at 19 to 


into the plastic. И has an 
receive а snap ring which releasably engages the shailow 
groove 20 in the sound discharge sleeve 16 of the speaker 
17. 


Instead of providing the plastic element ha 
ictal insert IR. I may таке the clement 15 ot pes 
of plastic fused together 25 shown in Fig За 0 
The over-all һе same, there is a base 
component dcgr of resilient nex- 
ibility and a relatively m more rigid component 152 
which, while retaining su t flexibility to receive the 
eni»reed end of sieeve 16 hus rigidity enough to 
prevent the escape of suc ad from its constricted 
mouth at 153 throug levices of Figs. 3 
and | are both adapted to receive a letachablv support 
the speaker unit 17 upon the concha element ог retainer 
15 

A short of relatively rigid ош somewhat Яехі. 


ic tubing 22 which is externally screw threaded is screwed 

or molded into the fitting 15 and projects therefrom іп а 
direction '› enter the auditory canal and to receive sound 
waves issuing from the output sleeve 16 of speaker 17. 
The tip га Шу designated by reference character 
25 is то с very soft synthetic sponge іп the pre- 
ferred embodiment of the invention, its head portion 26 
being soft сгоштћ to adapt itself по oniy to a wide 
variation of diameters of auditory canals of different 
wearers but to conform to the various shapes which such 
canals may assume in cross section. The synthetic sponge 
may bz rubber but is desirably a spongy plastic (synthetic 
resin ) / 

The shank portion 27 of the tip 25 is joined by fusion 
or vulcanization or by adhesive integrally with a рис 
tube 28, the outer спа of which is forced over the screw 
threaded tube 22 and is threaded thereon to any desired 
extent of tclescopic Јар. The clement not only provides 

secure mounting of ihe tip on tube 22 but also permits 
à very substantial range of axial adjustment to adapt 
the device to the requirements of different wearers. The 
5۱66۲6 28, like the tube 22, is relatively considerably 
stiffer than the synthetic sponge tip 25, since otherwise the 
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tip „си not be forced into place within the user's audi- 
tory саша]. 

Optionally 1 may provide an additional annular flange 
29 sezted on the tubular shank 27 of tip 25 and likewise 
made of very light soft synthetic sponge. The auxiliary 
flange or head 29 will usually be of increased diameter. 
It provides an easy and satisfactory way of adapting the 
tip to the auditory canal of a person whose canal is 
bigger than that for whith the dimensions of tip 25 were 
designed. The head 26 of the tip 25 prevents relative 
displacement of tip 25 with respect to thc auxiliary head 
29 in the direction of withdrawal. It is thus impossible 
for the auxiliary head 29 to become lost within the 
auditory canal of the wearer, since withdrawal of the 
hearing aid will necessarily take the auxil ary head 29 
with it. 

As stated above, fact that the head 25 and 
auxiliary head 29 are made of soft porous spongy ma- 
terial not only makes the respective heads easi y con- 
forme>'c to the patient's car сапа! contours, but enables 
the tips to be used as applicators for the medicinal treat- 
ment of the skin surfaces of the canal. In the use of 
ordinary hearing aids, the surfaces engaged by the plug 
or insert are inaccessible to medicaments and can not be 
treated while the hearing aid is being worn. 

In the device shown in Figs. 4 and 5, the plug or insert 
25 may be identical with that shown in Fig. 1. The 
threaded tube 22 does not extend as far into the concha 
element 154, Icaving a socket at 30 into which the end 
of flexible tube 31 is inserted to carry sound over the 
wcarer's ear o7 the connector 32 of receiver 17. Since 
the receiver мое from the concha fitting 154 the 
tatter is shaped differently and has no means for receiver 
connection such as that shown in Figs. 1-3 


the the 


As shown 


in dotted lines 5 readily possible to disconne 
speaker and ker tube 31 by withdrawing th 
of the latter the fitting 154 


Figs. 6-9 show a somewhat 4 flerently shaped concha 
fitting 155 and the tube 2 astead of stoppi и 
fitting as іп Figs. | carried t! 
outs.de of the fitting and turned upwardly at 
a telescopic sleeved connect h the fre 
хрезксг tube 315. This tube, instead of being 
position the speaker behind the car, in the device 
of Figs. 4 and 5, is long enouzh to locate the speaker 
within the wearer's shirt or cisewhere. 

The tube 225 which projects into the audit 
from the concha fiit 155 is also somewhat 
and carries а mulupic spon material head 
head 255 corresponds closely to that shown in F 55 
but desirably has a tapered shank at 275 onto which 
the second head 256 is forced. This in turn has а ta- 


and 4, 5 


on w 


35 


pered shank 276 onto which the third head 257 is forced 
Any desired length of 225 may be used ond any 
desired number of sof: 255, 256 and 257 may be 


мед thereon. 
will be observed that the device is adjustable to 
extend the tube 315 from the elbow 34 at any 
sng!lc und to any desired Fig. shows 
cibow rotated to a different angle from that shown in 
Fig. 6 and it also shows the threaded 
bent at 35. Larger or smaller cars 
cd by simply adjusting the tube 315 over the wearer's 
cur and cutting off any surplus from its free end before 
the litter is sleeved over the elbow 34 

Fies. 10 to "3 show the concha fitting eliminated alto 
gether. The synthetic sponge insert 25 shown in I 


desired 


h‏ + وم[ 
length the‏ 


inner 


те 


ommo- 


igs 


15 


25 


30 
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4 
10 and 13 is identical with that shown in Figs. 1-* 
The бс» Ме but less yieldable tube 228 has direct 
nection either with the sound tube 31 shown in Fig. № 
or with a small diametered speaker 178, fitting чен“ 
the auditory canal as shown іп Fig. 13. 

Where the construction. of Fig. 10 is used, it ‚ 
optionally be desired to provide some means other thi: 
concha insert to hoid the equipment in place on 
wearer's ear. For this purpose 1 may use within 
sound tube 31 a piece of wire as indicated at 40 


3 the 


wire is sufficiently flexible so that it can be man ро 
to a desired form and it is sufficiently resilient to ге; 


to that form after any normal deformation involved 
applying or removing the hearing aid. The 
wire will. therefore, hold the sound tube 31 in a рс 
which will conform it closely to the contour c: 
2۲6۴5 ear at the junction of the car to the head. thus 
as à means of holding the plug in its 
place in the auditory canal 
I claim: 

1. A hearing air car plug comprising a sponge t? 
mounted on a separately fabricated tube, the tip and t 
being of different materials having different degrees of 
flexibility and unitarily connected, the tip being so soft 
and easily deformable that it cannot readily be ins 
within the ear canal without support, the tube open 
through the tip and being of a material sufficiently Rex:b 


шета 


no 


دم 
prope:‏ 


to accommodate itself readily to changes іп directioa ol 
the ear canal but sufficiently stiff to support, guide 4 


propc! the tip during insertion, and to maintain an open- 
ing through the tip when in use. 

2. The device of claim 1 in which said tip 
room shaped, hz 
the tub 
flange 

3. The device of claim 1 in further combination 
а sound tube communicating with the tube first mentior.e? 
and having a frc 


ng à tubular shank portion sle 
шаг support, and at least one 


faring peri 


€ internal longitudinally extending - ге 
the direction of the sound tube. 

of claim | in which the up has a shank 
^e tube to an 
۱6۳6 го position | 


lescopically lapping 


xtent 


n ard à 


c 50 се material, said tubular shank р 
being telescopically positioned on said suppert, and 3 
sccond head of flexible soft sponge motcrial mounted 
on the support and integrally comprising a tu nk 
portion und perip inge, the second head ha» 
its shank portion cved on the shank portion of the 


first head and cncirc 


the support. 
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OPERATION, TEST OF MINIATURE MICROPEC ES AND RECEIVERS 
I. INTROLUCTION 
ғ 

While previous laboratory experimentation has shown promising perfor- 
mance with microphones located at positions other than the mouth, 1-+ no 
operational tests have hitherto been accomplished. 

The present irterphcne system (AIC-10) used in most Air Force craft А 
employs а first-order-differenti noise cancelling microphone Cevelored 
to generate a high quality signal in the exmbient по! ѕе fields encountered 
operationally. A modification of this microphone, the M-33, is currently 
“п use in the majority of aircraft flying at moderate altitudes et sub- 
sonic speeds The А1ЗА oxygen mask ins а unt art, the M-32, in the 
AIC-10 system is essentially the same ш 1 offers the advantage 


of a shield for the speech signal. 


Both these microphones, although functicring “*tisfectorily in their 
primary purpose, have presented ргсъІешз from a standpoint of maintenance. 
Moreover, the associated headset is considered extremely annoying b, per- 
sonnel on duty in hot, humid climates where long duty periods heve resulted 
in mich sweating into the ear cushions. Bases with training missions have 
been p rticulerly affected by this latter circumstance, in scce irstences 
being severely hampered by the spread of ear fungi transmitted through 
Common usage of headsets by students.? 

е operaticnal point cf view, is two-fold 


Њу 


The experimental model of this micrcphone-headset corbination 15 described 
in а memorandum to Cozzander, 1707th Air Trezsport Wizg, dated Jure, 1956. 
Briefly, this apparatus consisted of а Telex #3776 t*2sural headset for lis- 
tening ani a ncdified M-32 microphone The latter, connected to about three 
feet of plastic tubing, is clipped to the operator's shirt front. The speech 
516521 is picked up at the speaker's li в Буа small plastic circular container 
of approximately 13 cc capacity attacked to a curved 6" section of hollow 
aluminum tubing borne by the headset. Quite apart from the good quality signal 
delivered by this apparatus, it offered relief from the weight and discccfc 
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to reading their test lists all speakers identified themselves end transmitted 
a standard sample of continucus speech using each type of microphone. This 
served to prepare the speakers for test list transmissions end for microphone 
identification. Both pilots whe read test material from each aircraft broad- 
cast first with the M-33 microphone, following with ear and bone transcucers. +v 
In each case the ear microphone was coupled to £ custom-fitted ear mold and 

ror 


covered with a David Clark, model 372-5 ear muff. The bone micro 
positioned in the center of the speaker's forehead and held in plac 
pressure exerted by the head band, des for the unit, spanning t 
longitudinally. It is to be pointed ou 
this pressure to cbtain optirua performanc 
available for flight operations. Thi 
ambient noise. 


n view of the limited time 


ransmissions vere recorded on the ground from the UHF channel 
49.4 megacycles. 


A11 
assigned, 


+ 
2 
- 


4. Equipment 


Standard, commercially available equipment vas used ir all 
phases с. testing. Dyra-Empire magzetic insert earphone model D 314% and 
Dyaa-Expire bone conductor model В 36 were used to transmit signals írom the 
ear and the skull respectively. Prelimanary comparison of the output levels 
of the M-33 microphone and the Dyna-Ezpire uríts indicated a level of approxi- 
mately 20 db less for the latter. Consequently, з transistor preezplifier;? 
was used to increase the signals from the ear and bone transducers Stacdcard 
cords were fít*^4^ with appro 0 in the AIC-10 
transmission system. A mode pled electrically 
to the receiver at the groun 12 to record tHe 
test ۰ 


5. Broadcast Evaluations 


а. Listeners 


A panel of 10 listeners, trained for a period of 30 
hours on the test words, and currently есдалед in evaluation cf several other 
experimental microphones, listened to the test lists as read ty the partici- 
pating pilots. Write-dcown responses vere used. 


b. Playback of Lists 


Two conditions of playback vere use оре using only the 


А 
output of the tape as recorded over the transmission link at the round station, 
the other introducing additional noise into the listening circuit. Since the 
former condition effectively reproduced the listening conditions at tke tower 
station, only these results will be commented cn below. 


The listeners used PDR-5 headsets fed b 

recorder. Listening was done іп quiet. Т 
picked up during the recording in the ai 
headsets at a level of 77 db, C scale, 
meter. This amount was an average ree 
3 


by the Ampex 600 
he 518221, plus whatever noise was 
raft, was played back thr the 
on the Н.Н. Scott 410-B sound level 
ding taken from three cf the earphones 


іп the listening circuit. Іп each instance the reading was msde by coupling 
the earphone to the meter by a rubber coupler. 


с. Results and Discussion 


Two types of materials were transmitted with all three 
14 


microphones. To identify the microphone, spesker, and test lists subse- 
quantly read, the pilots first transmitted a standard pessage: 


"This is , broadcasting with th microphone. 
Our altitude is 9500 feet. 1,2,3,%,5,6,7,8,9,10. JOE TOOK FATHER'S SHOE 
BENCH OUT. This is the end of the _microphone reading.” 
In addition to this connected speech sample the pilot also gave several 
brief operational messsges (1.е. request for instructions, for quality of 
signal, etc.) before commencing the second type of material, the PB word 
lists. During th 1 


e transmissions and leter іп pisyback, communications snd 
operational personnel gave their subjective reacti to the transmissions. 
The consensus was that all microphones were quite sa isfactory (ог, as they 
expressed it, "5 by 5"), а result that requires some comment. 
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Essentially, then, the signal is labelled either 

unsatisfactory in operational use, the normal redunésnce of connected speech 
tending to iron out differences which might well appear ат 28 
the transmission of isolated words. uring the recording of th 
for instance, experienced operstions personnel listening to the transmissions 
unhesitatingly evaluated samples of connected speech from all three types of 
microphones as "Тізе by five," а circumstance ۷ ich seems to indicate that 
the gradations of difference as established by laboratory tests on trained 
listening panels may not be significant from ап operational point of viev. 
Certainly when such aspects as camfort, ease of handling, and durability of 


E 


ч 
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equipment enter the picture it may bezo uzrealiístic to base any performan 
evaluation solely oz the results of articulation scores They do serve, bow 
ever to point cut the direction f.r engizeerérg improvement, inssmuch as the 
transducers cczpared with the currently used microphone were selected fron 
сс гсів11у available sources У: го choice of the specific response char 
acteristics necessary for this speasicg situation 

An interesting observation may be zads regartirg eration of the 
bone microphone as used in the KC-97 test whes tba speak recorded their 
lists, one wearizg езг muffs, one without. At tre tine transmission, а 
noticeable betterment ir voice quality was гегзгкед u auditors at the 
ground station when "ее speaker was wearing muffs, an listener 
effort proved that this cozdition resulted 12 superio sion scores 
This improvement cannot be attributed to 5рездег veri ince on со 
other condition vas any statistic ерезхет ditferenc It 1s to b 
supposed that the pressure exerted ту the лој 2E 50 cted vith 
skull vibration to achieve this more diístirguishable 


Another point thst may be worthy of mentior vès the expressed opinion 
J г 
of several operational listeners that breath blast 2 the M-33 microphone 
makes connected speech "annoying to listen то." Actually, the sutjective 
reactions of тозї cf the operational personne. placed the tone zicrophone 
Р ter thes the ы” servation running 
11 у of the nic- 
с and pertaps 
е extent to 
ational use 
$ у they loom 
2 a © © : ізу г laboratory 
personnel trained іп evaluation cf equipzen* ander widely varying 72541- 
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of the ear and bone units as receivers. ‘The sare units could, of course, 

have been employed as transmitters had it been possitle to obtain the SA- ў 
16 aircraft fitted with the АІС-10 circuit. Since none of these меге 3 
available at the time of the test, the trials were limited to listening 

alone. 1 


The pilot, co-pilot, end one of the experimenters, fitted with custon- 
built ear molds, were connected to the aircraft's interphone system vith 

three of the miniature insert receivers used previously in the trensmissicn E 
tests as microphone. The Т-17 carbon microphone vas used in coniunction 

with the interphone systen. Instructions and infcrzaticu vere given and re- 
ceived over the system during runup, takeoff, and level flight with good 


+ ~ = pes 
readability. No cbjective evaluations of the receiver's efficiency vere 
available under these cczzunicaticn circumstances, inasmuch as nc reccrdings 
were made in the aircraft. In the opinion of the chie? pilot in chaz 
cf SA-16 operations, however, communication was excellent and the . grt- | 
ness cf the receiver very desirable for such flying duty. 


The bone receiver, while functioning better v 
mastoid than at any other location, could not Ъе с 
device under conditions in which the ears could not be iso 
noise. It is possible that the bone transducer would function satisfac- 
torily in conjurcticn with some types of ear Gefenders, although this vas 
not tried at the time of testing. 


3. Discussion 


interviews with participating pilots and other flying per- 
sonnel indicated that their requirements for an ideal hetdset-micrcphcne coa- 
bination would include satisfactory Srensmitting and receiving character- 
istics with no heavy or constricting equipment arcund the head +o impede 
free sweating. Two-eared listening would be desirable, with et least one- 
eared listering possible at all tims, even when transmitting. 
III. CONCLUSIONS AND RECOMMENDATION 


his and other tests it i 
3 make any спе headset-mic 
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kinds of flying assignmen ۳ 

difficult, if not impossible, ideal. Whereas jet регзсггх 1 тау te satisfied 

with some sort of earmiff and associated headset due to their habitual use of 

head protection, equipment satisfactory for their use is entirely ursatis- E 
factory for duty in hot, humid climates at comparatively low altitudes. The 
operational test of the ear and boue units used as micropkcnes indicated per- 
formance equal to that ; 


presently used, with considerable relief froma point 
of view of weight and convenience. The esr insert functioned sat isfactorily 
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as а receiver, as well. It should be here pointed cut that during these tests 

the ear microphone was furnished with the protection of an ear miff, a feature 
that would not be acceptable in operational use. Some modifi atiors cf the $ 
ear microphone have already been effected to increase the signal strength several 
db, a factor that may make it possible to toth send and receive with the ваше 

unit without the use of any шї? protection. g 
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The use of the bone transducer as a receiver without в 
of the ears does nct seem feasible. 


Statistical comparisons of scores of te 


sts on PB words 
ditions of these flights indicsted а significant difference 
bility in favor of the present 14-33 microphone, although th 
in test scores was compariitively small. 
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being utilized. 
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3,209,080 
FIECTRICAL HEARING AID 
Werner Giltner and Clemens Starke. Erianzen, and Franz 

Sapara, Erlangen Bruck, Germany, assignors to Sie- 

mens-Rciniger- "v erke 4 ktiengesclischaft, Erlangen, 

Germany, a corporation of Germany 

"iled Junt 29, 1961, Ser, No. 120,640 
Claims priority, application Germauy, May 12, 1961, 
8 74924 
7 Claims. (Cl. 172—107) 

This invention is concerned with an electrical hearing 
aid to bc worn in back of the ear, comprising a housing 
containing clectrical components including the’ micro- 
phone. amplifier with regulating elements, battery and 
receiver, and having @ bookshaped carrict poruon which 
is free of electrical components, preferably removably 
connected with the housing and attachable to the upper 
part of the auricle. 

The housing of a ^ earing aid which is worn in this man- 
ner. is tbus positioned in back of the ear while the car- 
rier portion extends toward tbe front of the ear. Accord- 
ingly, tbe microphone, which is disposed in the ۰ 
is at a place lying in back of the ear. The entry or inlet 
opening through which the sound comes to the micro- 
phone is thereby provided as close as possible to the micro- 
phone, that is. at à place of tne housing which is in back 
of the ear below and rzmote from the hooklike carrier 
The sound inlet opening. alco referred to as the speak-in 
opening, is thus frontally largely shielded by the auricle 
and also by the head This is a disadvantage because 
cound waves generated in the course of a conversation 


and can be received and amplified only along а detour 
over a path extending in back of the ear. 

The invention provides a hearinz aid of the initially in- 
dicated kind. comprising means forming a sound-conuuct 
ing line extending contiguous to the sound entry element 
of the microphone provided in the housing. such line сх 
tending to the end vf the housing facing ۱۳۶ ۴ part 
and continuing in the carrier part or approximately paral- 
lel thereto to 2 microphone sound supply line 
terminates in a preferably visible sound iniet 
opening. This_makes it possible that sound raves со 
ing directly from the front can reach the писте shone with- 
out going over ۰ The person hard of hearing is 
thus, with the use of the hearing aid according 10 the in- 
vention, in 3 better position to follow speech whica а con- 
versation partner directs at him fromthe front 
<The hearing aid according to the inventinn comprises, 
in an exemplary embodiment, a carrier which contains In 
known manner an acoustic passageway forming tbe sound 
exit channel extending from the receiver to the ear piece 
In addition. this ۴۲ contains an acoustic passageway 
farming the sound inlet channel cxtending to the micro- 
phone. such latter channel terminating in the region of the 
greatest curvature in a frontally visible opening of the 
convex wall of the carrier. The carricr which is con- 
structed in this manner 15 advantageously plugged to tubu- 
lar studs extending respectively from the receiver sound 
exit line and thc microphone ۵ inlet line forming 
parts of the housing. The fastening of the carrier on the 
housing is effected by means of an extension which may 
be screw connected to the housing 

The receiver 15 advantageously disposed in the housing 
about midway of the longitudinal extent thereof and the 
sound exit line to the ear ріссе is carried past a narrow 
side of the microphone which is positioned ahead of the 
receiver. The sound exit line extending from the receiver 
is formed by a tubular part which is flattened at least at 
the portion thereof which passes along the microphone. 
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The flattened portion of this tubular part is thereby posi” 
tioned in parallel with the narrow side of the microphone, 
thus providing for a space saving disposition of the sound 
exit line 

The various objects and features of the invention will 
appear from the description which will be rendered below 
with reference to the accompanying drawing showing in 
perspective representation and id sectional views examples 
of details of he»ring aids constructed according to tbe in- 
vention. 

FIG. 1 shows an embodiment of the bearing aid in 
perspective view; 

FIG. 2 shows tbe housing with tbe cover detached 
therefrom; 

FIGS. 2a and 2b show sectional views taken respectively 
along lines Па—Иа and 115Ь—11Ь in FIG. 2; 

FIG. 3 shows tbe carrier part of the bearing aid illus- 
trated in FIG. 1; 

FIC. 4 shows in perspective view an embodiment of a 
hearing aid where:n the carrier 15 made cí two parts, one 
part containing only the sound exit line extending from 
the recciver to the ear piece. while the otber part con- 
tains the sound inlet line extending to the microphone; and 

FIG. 5 shows a hearing aid made in accordance with 
the invention in ils position in connection with tbe ear. 

The acurately shaped housing 1 which is made of syn- 
thetic material is constructed of two shells 2 and 3. The 
housing contains a drawer 4 for receiving the battery, 
such drawer ћете р: otally journalled at 14 and being 

with a handle 5. From the conver outer wall 
of the housing extends part of the sound volume adjust- 


ing member 6. At the end of the housing 1 opposite the 


т ded 
provided 


pivoted frawer 4 is disposed the carrier 7 which 15 curved 
bocklike and has ап extension 8 provided with a hole 
formed therein (FIG. 3) through which a screw 15 pro- 


ected for firmly ! tening the carrier to the housing. The 


с: сетіпмез in а nipple 10 (FIG. 3) to which 1$ at- 
tached sible hose 11 carrying an angular member 12 
which in n carries the flexible езг piece 13 to be in- 
serted into the aural opening of the ear. 

FIG. 2 we the shell 2 of the housing with the com- 
ponent p ac they become visible after removal of tbc 
shell 3 and detachment therefrom of the carrier 7. Adja- 

he battery drawer 4 is a partition 15 


carrying the 
lowell by the receiver 16 which ۶ 
wrapped in m rubber 17 (FIG. 25). Next to the re- 
16 and partially thereunder are disposed parts of 
the amplifier 18 The amplifier parts, including also the 
volume control with the regulator 6, are mounted on а 
bracket 19. Below the bracket 19, and fasten” thereto, 
are positioned capacitors and resistors whicu are sche- 
matically indicated respectively 2 20 and 21, and at the 
portion of the bracket 19 which is next to the telephone 
16, are aned transistors 22 (ГІС. 25). Next to 
a partition 23 shich delimus the amplifier space, 15 
posed the microphone 24 which is wrapped in foam rub- 
ber 2 

From the microphone 24 extends an acoustic passage- 
way ог sound inlet line 26 terminating in a tubular part 
27 which projects from the housing. From the receiver 
16 extends an acoustic passageway or sound exit line 2 
which terminates in a tubular part 28. the latter likewise 
projecting from the housing. The sound exit line 29 which 
extends from the receiver 16 to the tubular member 28 is 
of oval cross-section at the portion thereof which passes 
along the microphore 24 («се FIG. 2a). The carrier 7 
through which extend the sound channels 30 and 31, as 
shown in FIG. 3, is plugged to the tubular connecting 
members 27 and 28. The sound exit channel 30 extends 
to the nipple 10 to which is connected the flexible hose 11 
leading to the car piece 13, and the sound inlet channel 31 
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(for the microphone 24) terminates in the sound inlet 
opening 32. 

The hearing ак! illustrated in FIG. 4 corresponds sub- 
stantially to the hearing aid described with reference 10 
FIGS. 1 to 3. The only difference resides in the construc- 
tion of the carrier, indicated in FIGS. ۱ and 3 at 7, which 
in FIG. 4 is made in two parts, one part 33 containing on!y 
the sound exit channel 34 leading from the receiver 36 to 
the ear piece 37. The sound inlct channel 38 leading to 
the microphone 39 extends through the other part 49 
which is fastened to the housing 35 by means of an exten 
sion 41. The part 40 can also be constructed as a tube 
which is screw connected with the connecting (ође 27 
(FIGS. 2 and 25), it being of course assumed that appro 
priate threads are provided for this purpose 

As will be seen from FIG. <. the housing (1 in FIG. 1 
or 36 in FIG. 4) is in operation pos tioned in back of 
the ear 42 while the carrier 7 (33. 40 in FIG. 4) extends 
forwardly of the ear 42. The sound inlet opening 32 
(opening of iniet channel 38 in FIG. 4) thus comes to 
lie at a point which is in the use of the hearing aid directed 


toward tbe front. Saund waves directed toward the per- 
son wearing the hearing aid can accordingly directly emicr 


at the sound inlet_openin such as 32 for direct propaga- 
28.5 2 10 pening such 3$ > -Е 


چک 


tion without any_detour, 10 the microphone 24 over the 
lines 31 and 26 (FIGS. 2 and 3) or to the microphone 
39 over the line 38 (FIG. 4). The microphone con- 
verts tbe sound waves into electrical. signals which are 
amplified in the amplifer such as 18 (f IG. 2) and made 
audible again in the receiver such as 16 in FIG. 2 or 36 
in FIG. 4. The amplified sound waves are in FIGS. 1-3 
conducted to the aural passage of the car 42 over the 
line 29, channels 30, 11, and through the ear piece 13, 
while being in FIG. 4 conducted to the aural passage 
over the lines 34 and the ear prece 37 

Changes may пе made within the scope and spirit 
the appended claims which define what is believed to De 
new and desired to bave protected by Letters Patent. 

We claim: 

1. An electrical hearing aid comprising a housing con- 
structed to be disposed and worn Sehind the ear, said 
housing containing components и iuding a battery, а 
microphone, an amplifier with regu': tion means and à 
receiver, a hooklike curved carrier free of electrical com- 
ponents, which 15 to be worn upon the upper part of the 
auricle, means forming an elongated tubular ac 
passageway for conducting sound waves from exter 
the housing to said microphone, за d acoustic passageway 
terminating at ils outer end ina frontally directed opening 
near the upper part of the auricle when (be bearing аа 
із worn, with said acoustic passageway extending геаг- 
wardly over the auricle to said microphone 

2. An electrical hearing aid coinprising a housing con- 
structed to be worn behind the ear, said housing contain- 
ing components including a battery, a microphone, n 
amplifier with regulation means and a receiver, a hook! ke 
curved carrier free of electrical components, which is to 
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be worn upon tbe upper part of the auricle, means for 
removably connecting said carrier with said housing, said 
housing having an elongated tubular acoustic passageway 
formed therein for conducting sound waves to said micro- 
phone, said carrier having an ۵ tubular acoustic 
passageway formed therein communicating at its connec- 
tion end with the free end of said first-mentioned passage- 
way, and terminating at its opposite end in a frontally 
directed and frontaily visible sound inlet opening, said 
«econd-mentioned passageway exter ting rearwardly over 
the auricle to said first-mentioned pass? мау 

3. A hearing aid according to claim 2, comprising а 


bracke’' ' + portion extending from said carrier for mount- 
ing! er in assembly with the housing 

- aring aid according to claim 2, wherein said 
sec mentioned acoustic passageway terminates in а 


sound inlet opening in the portion of the wall of said 
hook-likc carrier which ha« the greatest convex curvature, 
said carrier also having а tubular acoustic. passageway 
formed therein which communicates 3t one end, with the 
receiver and at the opposite end with the ear piece of 
the device 

6 A hearing ^id according to claim 4, comprising means 
forming a tubular acoustic passapeway for conducting 
sound waves from said receiver, ۱ шаг studs extending 
from the housing and communicating respectively with 
the line to said microphone and the line from said re- 
ceiver, said studs extending in assembled position of said 
carrier into the respective acoustic passageways formed 
therein 

6. A hearing aid according to claim 4, wherein the 
receiver is disposed іл said housing within a centrally ex- 
tending region there 4 while the microphone is disposed 
therein near the end thereof facing said carrier, and means 
forming an acoustic passageway ۵ from said re- 
ceiver alongside 1 narrow ude of said microphone to the 
ear piecc of said hearing à 4 


7. A hearing aid according [0 claim 6, comprising & 


ng 
tubular member disposed іп said housing and forming 
from iver, said tubular 
g f t least portion thercof 
which passes along the narrow side said microphone, 
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COMPLETE SPECIFICATION 
Acoustic Duct for Electro-Acoustic Transducer 


We Nrixpaun TELEPHONES 
Lur, :_ ۸ 


\к ("anes 


Company, of Con- 


ван" Hense, 64 А Мауер, London, 
W (2. England, do hereby declare the 


invention, for which we pray that a patent 


тау ће granted (o us, nnd the method ha 
' 
which if is te be performed, to be рати. 


rularly ceserthest im ата by the following 


statement: = 


This invention relates ۱ aengatiec 
Иен 01۱۱۱۱۱۱ ۱۱۱۱۶ ۷۷ ducts 

Мин нег или bo the invention Phere ts pre. 
vilel at ۰۸ les jee con prising і 
ПІСТЕ duel tneerperattog ۱ 


pluralite of identical unitary hollow nest- 
"mee пен | ~ (on! gun surfaces | 
which are shaped за a lo mainisin eon 


finnens anmilar ecnbaet hetween adjacent 


чиен! over oa predetermined гани 


relal movement of adjacent segments 
with means passing through the duet f 
11۱: ۱,۶ ۵۶ (ће емі imo ۱ nme 
pression ane agains ніне 


|| is ШІЛІГІ ۹ ентіге fe opetale nn 


еТесітеклененкіне Геом пето al some ما‎ 
distunee from the origin of the sounds or 
Ihe plies where Ни eund + In he 
delivered ner ordine te whether the Irinse 


ducer is of the microphone or the ۴ 


ісре amd И is proepesed le ние flexible 


ibid. for the pur pese 


nrili- 


Flexible meta име of the 


nary (урне mac bhe nsed, іні is inclined 
lo ће heavy, езін tally when |" ts ef (ће 
.. pnt кре чин! wil, зн the 
lew tinlo whieh із іне 


li has been оми Тілі а tube mude ир 
il 


of херније nesting + |, 


fogether Бе the emdwise tension n ۱ 


or the like has many advantages аа 


ibus | 
The invention will he deserihed in rela- 


spring 
۱۱: ۰۸ 


tion to сеат embodiments developed for 
۱۶۱۱۰ 


where if ts proposed fo mennt the miero- 


use with a telephone operator's 


phone on Ме нені Тон imd fo pres ile an 


и ји а ђе ۰ lnet terminated by а 


[Price 218] 


small mouthpiece for sound transfer from 
the mouth the mis rophone, 
embodiments are illustrated in the trawe 


to These 
Mgr ۷۷ ۷ the provision 1 хунт. 
liention in whieh: 

Fig. ۱ 
Ной of a duct of 


а longitudinal сточа ser- 


“ерінен! еа 


shows 
ty pe with one 
kind of segment, and shows the method 
of securing on internal tensioning «prime; 

Fir. 2 shows 
lion of a port of a duct of s 
using another kind of segment 

Fig. 3 


tien of a duct of segmented type using үс! 


a long 1۱۱۱۱۱۱۱: ernea sor- 


menie] 


vpe 


shows a longitudinal 


poss єс. 


another kind of segment; and 


Fi showa а telephone operator's 
: ising a duct of the type ilins- 
"ig. | for conveving speech from 
оту mouth lo a mier phone 
inst Т he 4 
| а segments! duct is made of 
t number of hollow су Ли тел] ents 
each having vine nd 2 shaped to ! furm 


e 4 и 
ota part of a conves sphere and the other 
end 3 hollowed out in the «һа of 
par! of a eoucave sphere The couves 


end of one segment nests inio the 


‘ па of lhe 


Г 


coneave 


“ ай af 11 
next one and all аге held 


running 
egments and 
nut 8 threaded 

ally to grip the concolutions of the 
nif ана 


ogether by а coiled spring 7 
down the central hore of the 


seentel al each епа by a 


"arme Against 


ın internal 


Вон ет 4 of a speetal end piere 2 whieh 
may he bered out to form a «socket. for 


tachment f the transducer at one etd ог 
the sound ontlet or collector at the other 
end part of a ferrule 6 
ЛЕР ^ for өне) attochments 
nesting faces of 
movement in directions norinal fo the axes 
of the segmenta, the segments ewivelling 
in relation to one anolher within 


The figure shows 
ne inte The 


ће segmenls 


permit 


limits 
set by the internal spring which arrests 
further movement when it bears against 
uf ind. the 0۱0۱۰ 
ing segment at the diametrically opposite 


ene segment me ۰ 


5); 99(2), ГІЛ; and 
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чије, in the region of (hi junction bebween placed “н sharp lw n4] TA nel 
two segments requi | 
To allow the musimum Пех ћи их, | ШЕТТЕ! | in the гим, of sege 
interna! hores of the segments ۰ nentod ۱۰۱+ oof Пи ۷۰ iin in Kies 
Û widened at one or holly ende as shown |1270! V. that this resistance ean he fare 7U 
9 nished by the spring 7 if tf ts ۲ the rop- 
The greater the tension of the spring № гесі form 
the greater the friction between nesting "Nhe best. речи И» are lained if the 
faces of adjacent segments ond the belter spring is smaller in over-all meler than 
10 docs the duet retain the shape inte which the internal hore of the segmenta so ۱ 15 
it is ен p wares pose along the «pring inside and 
Fig. 2 shows a part of seementi d side. The closer the enile of the spring, 
Иней using ixtally «өтет segmenls which the greater || "ТЕКТ wo lone as thes 
енеме «nother benda lo be ина (‘nr re nol او‎ у teachin oit nother 
10 responding items im the ۰ T ! "ће resistance ie сличе! ће skin ен SU 
Figs Land 4 ure given the «me refer- of the ан и [missing over ће surfare 1 
enre numeral [Т круни со ПД) өтейін! и whe h 
{п Кр. Л ۷ shorter than nereuses the aren of this surfare rherenses 
those of Fig У are shown ond in "нөн the qeoustie reti@tanee 
20 ench segment ШЕ etreumferential rib 10 lt ix known, in sn operilor's Вен to 8^ 
be eoneave end whieh stiffens Chis end we on «и مان‎ miereplhlone meunted en 
to resist any te ndeney for it lo open ent ۱ нае іннен eurel ۱ Ин 
"тет the endwise pressure of the + TL re ver or te the end of Che Вен Т 
foretng the conves ена of the | ТІ өртене te the one із whieh the receiver 
2) иштен! tote ۱ The rib alse виа the 4 secured 11 is diffientt with this ۶ 90 
bending movement of segments n Џ " epi te | curling Ihe ۷۷ men 
one another which has certain advantages ( t! ‘ hen Ihe benel is moved due 
when «hrp benda ore mule ۰ ну“ ۰ rt f ۱۱۱۰ ۰ 
tendeney for Т ИР of ۱ , ! | ум ۱۱۱۱۱۱۰۰۰۱ fa Пе mienne 
JU more than ite firir share of the онат EM ۱ ul rnese пәні esten he 92 
placement is f | «nnd: inlet меана ed ۱ ۰ m 
Che «shorter е seginent« | pss Tene ТІГІН Т, ۱ lares onpers Ehe motti 
ien there is lo trap the spring | ! { ۱ 4 tr 1 ent ~ h a wg- 
npening of the end th " f the Т lnet 
JO segmentis mn ۱ "Мен E Г! " ЈЕ ۱ hal it ean 100 
ilo less ۷ tor the trapping ys! 4 | ۱ | ۳ 
spring fo ити! » ۲ ' ' ! | ' ' 
the gmenis, Il is x јин ۱ ~ 2 | "Г . Ld ۱ 
۱ ve ribs. «ңғ?! 4 T fop t 4 ۱ ! ө В 1 А 
40 шоп" " > I" 10^ 
The relat T ТІ! 1 ез " ۱ 4n А ( „м. 
сато fe uM бе проби 7 ۱ bw nte a 4 
м/н! he wire of + L ! M os ' mer ela А 
covered by he ۱ «еттен! ки ! Ж. ‘ ۱1 ut da * пра [o № 
45 the duct to leak to ۰ іргені ner + " ۱ 8 ۷ ۱ јин 110 
In Vig. 3 the epring 7 is vn in eut ghliweneht tubing shohi be weed, On th 
line only h alleg dotted lines 7 tie prm] а ۰۷۳۵۱۱۱۱۰۱۱۸۲ «quet nnm m (ће 
The aconstie char ۱۰۳۷۷۰ ! it ner "күнөө ۹ ende ۱۱۱۱۰۱ ۹ 
lacte are such that = die SK тува кака A کات‎ к "е үе ы 
60 them ite subjert 6 [о аш РА TI «4l Polyelbyvlene has been user] ene- 115 
qneney distortion, thal iedo snme fri ечеи 
тепе“ ۱۳۹ hoest ed TII Ihers In an operater's headset of this: thes 
iltenunted This effect grows wrth а нні nl Irequenes (огни фин Це 
shortening of the duct ond ег ۷۸ luc! m In nn pue нені wl above 
55 When, for any length of doct, this ۰ Ihe introduction of wadding, ganze of 190) 
torlion cannot be folerated v heron e like into the duet, if if te of ordinar 
siderably minimitsed ! ۱۱ ۷۷۹ "н na, lul ۱۱ пеш ттнен к duet of 
acoustic persistance toto the doct tee Кујни енін! іх ние ен 
When ordinary flexible stav-put ін! damping 15 provided hy the presenes of 
60 ix need for the duct. resistater ۰ he the lemstontig spring bor some require- 125 
introduced into the hore im а ۱ of ments additonal damping шах be neres- 
wave auch ах peeking with маны’ or sary ul И could be introduced into the 
inserting а roll of Ane ganze ІР wire nr ка тен od the microphone with which 
танго іх used the flexibilits of the tile 15 the cued commuantentes ۱ rell of fine 
65 somewhat impaired and (he gim ۲۰۱۱۱۰ he wire pouze onewers Ihis purpose well 
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though Chere ate ۷ Шеттік IT this property te ۷ | ۷۷۷۷ 
microphone of the Іненікеі «howe in Fre, | Ihe lenson ol the spring 
has n eylipdrieni passage гинин ۰ А still pri وبا‎ be prederted where 20 
metri TI nepos and over the ۱/۷ и махннин clamping is т quire’ аза ۷۵ 
э The bore of this pisse iberseets Пи thal requiring ۷ thle extension Го gis 
Ince of the cower which encloses the steh небе ۸ le more open convelu- 
over the li TI hr ig m er ич Ги leave а ~! tons | presents less wire ur lace Tor ШТ 
serma the width of the diaphragm vir rom to pass over 6 
ене whieh (this space. ۵ МЕТІН” ін" 
10 with the ех те тен] passage Este | \ еничін des мн рген? а 
damping in the form of a roll of gauge has Лех: consti ilie неге? 
been introduced into this оу им ни! pos plurality of identical unitary hol 
sage wilh Succes ۱۱۱۶ segments о при surface of ) 
In the ppl iion 1۱۱۱۱۰۱ ۳:۱۱, in Fig. | үре сінгінчі so аз ка mormon ۷ 
ја плани а ۰۸ d duet of the tvpe de-- manular бойм helween adjacent seq 
һе the following limensions fer the vents t +» predetermined rongi of rel 
duet ire recommended as giving on ГІЛ five movement of adjacent segment. with 
combination af lightness mechanical neons ssing throng! езіне for maine 65 
strength sur! ранними ејагиеч taming тшнен! mn as il com pression 
ON) ۱4 : — one neni) amet hes 
ine hes 2 А devire as миче] in Іами | ан 
ther-allihameler ol segments 117 whieh the enl 00mptessaon "n ин “ 
Diameter of bore of t entis ТЕПЕ ји ۱۱۱ обмен ۷ 10 
st the marron esl ۱ " 157 over which Ин мтетік are Неће thi 
"э Сере И diameter ө ۰ mum иот ng ۷ Lan ۰ 3 па! 
не ۱ ۶ - . . » | 44 Lensiom ul ви ۱۱ of t! ШЕ 
Spring wire ۲ . - t j. A device as claimed in гани oin 
Radins өй eursatare of nest which the tensibhle member із а һеһезі 75 
не | "~ е! r it . 119 spring 
29 ther ne е“ ! 4. АҮ ۱ ۱ ne 1 
Vie. | ۱ к ТҮЛИ ۱ ı өп , ۱ 
Fig цы э - f сати ipl. form nd fhe 80 
1 Vig. |! wn 4 being | r ther of ' C А «has 2n 
ll or qui Edi a d обоа 
" md а «n en e ۷۷۰ ns f the ۰ “ес (| engaging 
1" || ned ШТ te 4! | { Й T { 
Fhe cht! ey if 1 А ! \ ' " ۱ өт! ! 
гі cr ۱ et ! T ۱۱۱۱۱۰ 1۷ т tone of 
ТЕГІ < « t! ۱ | | segmentis of f 
“ | ! ! “! ! E m ! г 
7 ~ | и“ 2 Ц | ' 1 И ' і on wherel the я 
ned «el " “ LES ' t ~ ۱ ۱ ۰ ۱ io ow t %) 
let wt ' th f wnt 
m ју је desit materia ۱: JORN PRION 
T te Т 4 " А “ [ бете Pat М” 
тейен! i оч ! ren | | the Apr ints 
PROVISIONAL SPECIFICATION 
Acoustic Duct for Electro-Acoustic Transducer 
We Nyaxpartr TELEPHONES aso MITES Vor this amd for other purposes il is 
NET ки ‚№ h TS of Сен. tre tent ! nutre to operate an ۷۷۰۵ 
manghi Почни ЊЕ 1, ۷۷ Landon cost fronedueer of some Пе ۰ 
Ца WES ПИТАТИ " ' ۱ ۲۷ ! ~ from the origin o] Ене ۲۱ ds or the plac 110 
vention lo he described in ۷ follow ime here the sented is to be delivered accord. 
statement : — пие fo м wether the transducer IK ol thee 
his invention t bes do nnm И Inc! ۱۱۱۰۱۳۱۱۱۱۱۸۱۱۱۸ or (Не receiecenr fy pe зн at 14 
for electrosacr Ge баан несете, ав fe ртирочей fo use n Hextble duct for the prr- 
100 telephone operators hes ets ne ۷ pose 115 
of the tavention i In monni (ће ии - Flexible met Ни tubing of the ordinars 
phene of и telephone operator's he ulset en vp nos be мчч] hut os 1110۰111۱0] to ће 
the heal hand па tn provide in ۷۰ heavy, espert Нұ when it is of the stas 
able aeoustie (бінен term d by а ۱ ont" epe which will retain the form mH 
105 еннен» мины} transfer Frome the which it is bent 120 
mouth to the microphone It has been found that a биће made up 
M 3 
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nere es thee pos іһербәзез fhe ۰۷ riled the f ewine dimensions for f 
тесе duet are ۸ [ач giving a аға!» 60 
li ts known ын ји ом ћелије! ۰ combination ghtness ТКАН 
use a minat mu rophene mennfed en neth inel iransmisstertn ceharac- 
an adjustable мини secured to the тебе teristics : سب‎ 
or do the eml ol ЛЕТ! harness oppo- inches 
site fo the on e which the recetver is Overall diameter of menis En 79 
“ч 4 lt i и ۱۱۱۱ with (rs ۱۱۲۱۱۱۱۵۲ Diameter of ( | segments 
ment fo плота ۱۱۱۱۱۱۱۰۴ the ud pest тен! ۱۱ the narrowest ۸ » hi 
of tl "nm | TAT ts 4۱۱۰ dine ۱۲۶۰۱۰ небек of tensien- 
to ۱1۱۰ ۹ miereplienm T. "ine - - - - || 
[| ~ now "че Н he mirer Nprrng ми ۱ ' à а y 15 
pher the Н nd harness and estet К ~ ۱ ۱ f uest- 
өни |. means Га Мел ОТЕ пе ілсе ol ~ { - - Jis 
ter n a Hare opposite the meut Олега feng rho ار‎ ۸ 
) this arrangement with a seg- Fig. Lisi - - пеем 
| clued > > - 1 "s st) 
lnet mist ће Hfexihble so Ihat den Fig |! ~ " es 
he арик to snit the individual operator ! ! T nis T ver 
п. ! mist nj ' ' «d -i I T4 t St ! " 60 nt + 11 ' ' 
ihat ۱۱ will тебин ifs ۱۱۱۱۰۱۱۱۷۸۸۸, 4 ~ ۱ ۱ ۱ when te bends 
Пи ITE “ ! af ШТІ T ! ۱ ' ! 
"at TR Lu а Не ۰ se tts аи ' ` Fig за , 
ment и (ће чин мах ۱ ИТ ۱۱۶۱۱۱۱ L TIT ep И иу ۱۱:۱ lu r prelen- 
wetted mt rephone, when thie hend 1 "on ~ ss fenden о 
MM Mest мне Нехт met li ~ | p M ми] 
tubing of the stay spat type is apt іс be bends Пен h fhe Figur ۱ Che 90 
hyi , ۱ ۱۱۱۱+ we and а ۷۰ ۱ ۱ ۱۱۱۷۱۱ ~ ۱۱ 
۱۱۱۲ ноти “ de used, On tl T 1 ۱ r 
n ni \ IL ' ` ie 
неч materials ar ~ required. 95 
ЫТ! et ۱ п ихе SUCCES. “ - ! ІС? ~ 
ng the ten nnr 
! " et ' sel of this Evpe th ۱ ~ nt T '" 
Т ۱ en ной не tot ۱ ois re 4 ! X 
! hened abes 1 - ۱ L ИШ, 
ie ШЕ и ! ~ ~ ۳ 
! ' = ж ! " , 
T ۱ инен < 
! t ! id \ ~ 
s : ~ 3 109 
р ۱ T Fo me ~ 
"| n м ! 1l ~ ~ L r uy ns ~ 
! ۱ " ені! Тин ۱ ~ 1 . 
~ LETE ELI ۰۸ ۱ ~ 
не: а , nM re 109 
' T Y < 11м \ n ۱ tut i st t d 
оны} ! pan rnal - th ДО ۱ harvet ~ ЕТ 
۱ "n shonn ۱ p nie ~ rif " " bueing 
| - ! һи u өни r - 52 ! ' nt« ! ~ " 
Пи | sage inii els the fl У хетт а ~ g slighi ۱ 
e “ i i sant “ ۱ ~ "nen 
۱ А \ ( 
'- у ۱ ' А 5 ч эн ` 124) 
pn ! T ۱ я У ES T 
ET шен ۰ m ol rell of g 5 
каз heen ۱۱۱۱۱۱۸۱۱۱۸۰۸۲۰۸ into ۱ ۰ 
сəнге Wilh: зной ЕШ КЕШИП 
In ۷۰ үр һезілен ۱ in ۳ | Chartered Paten Agent 
using а segmented duel of е ۱۱۷ ies- For the Applicants 
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Sania Cruzans Offer New | 


| 


Idea For Airline Pilots 


4 => - (> ! 

By Wally Trabing 
An eight-month-old venture by 
a group of young Santa Cruz area 
men whose mentai energy is һе- 
ing expended on research and 
development is on the verge 0! 

paving off. 

A pilot's sending and receiv- 
ing radio unit built into a pair 
oi glasses frames has һесп de- 


veloped by the group, organized | 


under the name of Plantronics, 
Inc., and presently located a 
Uullerest avenue, near the West 
Foods Mushroom plant. 

The five-ounce set. developed 
mainly for use in jet aircraft like 
the Boeing 107. the Douglas 8 
and military Jet aircraft 15 pres- 
ently being tested by United- 
Airlines. 

In the meantime this 
group has struck out another 
direction to develop w they 
ciaim is a lighter. more efficient, 
and less expensive golf cart. 


But their radio headset may 
be the first in production. 
Keith Larkin, Plantronics pres- 
ident, said the new set will en- 
able more freedom for the pilot. 
Pilots now must use a hand 
mike for their transmissions, 
he said. 


inventive 


These units fit on the ۶ 
head like a pair of glasses. The 
frames are made so that any 
(үре of lens may he fitted to 


| them, or they can be worn with- | 


ou lenses 
154 electronics 
sending али receiv 
side the side frames. Ап acousti- 
cal tube curves around to опе | 
corner of the mouth. This serves | 
as а microphone. A tiny speaker 
fits into the ear | 
Тһе unit can easily be adapt- 
ed to the oxygen mask for high | 
altitude flying, Larkin said. He | 
said present mask mikes make 
it difficult for the pilot's words 
to be understood. 


involved im 


| 
| 
ing are -in-| 
| 


“Our new mike cuts this 
distortion.” he said. 

Other officers of the corpora- 
tion are curt Graham United | 
Airlines pilot. vice president; Ro- 
land West of West Foods, vice 


< 


president; Joseph Henderson 
Jose attorney, secretary; C 
D. Burnell. former real 
counselor, treasurer 

Larkin was former president of 
the Larkin Aircraft company and | 
now lives at 74 Hoilins drive. 

He said plans are under 
to construct a permanent 
soon on River street near 
business district bypass 

Another phase of their devei- 
opment is a gas engine goif cart | 
with an improved (уре of power 
transmission. Larkin said the 
cart weiuhs under 400 pounds 
Most of those now in use ۷۸ 
twice that. They expect to retail 
it at 5 


ies | 
estate! 


way | 
plant | 
the 


Aug. 


^ 


Keith Larkin. 
the Plantronics corporation, 
models a new development in 


president of 


sending and receiving radios 
for airline pilots. The entire 
unit is encased in these glasses. 
Any type of lens can be adapt- 
ed to the frames. The mike is 


Revwrsion of 


1901 


_ Radio For Airline Pilots), i H 


contained ia the black tube 

which curves around to the cor- 

ner of the muuth. The ear 

phones are reduced to a tiny 

plug in the ear. This unit is 

presentiv being tested by Unit! 
ed Airlines. 
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TUBULAR WALKWAY (See Loading Bridge below) will be used by Continental Air 
Lines for loading jetz at Chicago's O'Hare Int'l Airport. 


notse suppressor for Pan American's 707s 
and DC-8s, The unit has been dubbed а 
"universal" device since it is designed to 
fit all jet aircraft currently cperated by 
international carriers 


An accessory "add-on" unit al«o has 
been developed. to provide additional 
sound «suppression. Use of the "add-on" 


unit may eliminate 
fences. 

Im another area of noise research, In- 
dustrial Acoustics Co. has devised a tran- 
sistorized Spectrometer sound level meter 
and octave band analyzer which weighs 
four Ibs. The instrument spans the in- 
tensity range from 24 to 140 db (reference: 
0.0002 dynes/cm’) and the frequency 
range from 37.5 to 9600 cps. 


the need for blast 


Loading Bridge 

Continental Airlines has revealed a 
plan for tubular walkways which will 
move passengers between jet aircraft and 
the carrier's new gatehouse at O'Hare 
Field in Chicago. 

The 80-ft. long tubular walkways will 
be constructed of high-strength aluminum 
alloy. With a diameter of 8'4 ít, the 
walkways will be capable of being raised 
to a 35-deg. angle, lowered to the ground, 
or swung im a 20-ft. arc. Six feet of the 
walkway will telescope at tae aircraft end 
to permit precise aircraft mating 

The walkways were designed for Con- 
tinental by Wagner-Morehouse, Inc. of 
Los Angeles. Unit is priced at $40,000. 


Light Flashers 


Compact, lightweight, transistorized po- 
sition light flashers are being offered by 
Scintillonics, Inc. for use as wing tip 
lights or for similar applications. 

Series 26! flashers аге 4x444x1% in 
and weigh 9 oz. They are built to flash 
two 40-watt loads alternately and inde- 
pendently of each other. They have no 
moving parts, will not create radio inter- 
ference, and are fail safe. Price: $34.50. 


Jet Thrust Indicator 


Accurate measurement of jet thrust is 
made possible by an Industrial Acoustics’ 
instrument which measures the noise out- 
put of a jet engine and correlates the 
sound to the engine's thrust. This com- 
panys Ground Jet Thrust Indicatcr can 


be used for measurement of jet engine 
thrust und.r virtually ай operating or 
test conditions 

Modei JTI-P also can be adapted for 
other applications, serving as general mal 
functioning detector or diagnostic instru- 
ment. The unit weighs less than seven lbs 


Minitel Headset 


A miniaturized and  ultra-lightweight 


aviators headset and microphone com- 
bination called “Minitel” has been de- 
veloped by Piantronics, Inc, a newly 


organized company in Santa Cruz, Calif., 
to meet requirements of modern transport 
aircraft and high density (гас considera- 
tions. United Air Lines is conducting 
studies on it in a test installation in the 
DC-8. 


All components are mounted to and 


within a capsule which is designed for 
snap-on attachment to either left or right 
bow of conventional sunglass frames 


equipped with G-15 Ray Ban lenses which 
are removable and/or pivot upward 

This unitized design replaces the three 
more cumbersome units currently used 
(1) HS-33 headset and cord; (2) Hand- 
held microphone and cord; (3) Oxvgen 
or smoke mask microphone, ampliher 
and cord 

In addition to greater comfort and con- 
venience, the Minitel is described as offer- 
ing these primary advantages with respect 
to safety: (1) Frees both hands to perform 


routine functions. іп the cockpit simui- 
tancously with radio transmissions; 12) 
Mechanical ume involved is reduced ^v 
30%; (3) Ambient cockpit noise is sub- 
stantially reduced and intelligibility in- 
creased through acoustical features of 


sound tube; (4) Cockpit cordage is reduced 
by 80% throuch use of a single cord and 
overhead jack attachment; (5) Sunglass 
frame type of mounting provides ease of 
stowage and immediate adaptability to 
light or dark conditions through use of 
swiveling and detachable lens. 

The М5-50, one of two models pro- 
posed, has been developed specifically for 
use in Boeing and Douglas jet aircraft 
and offers the unique feature of the 
oxygen mask mechanical microphone. But 


it also is adaptable for installation in 
piston aircraft. The Model-$1, currently 
ın final stages of research and develop- 


ment, will be marketed at a lower price 
due to utilization of a single unit trans- 
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PHOTO ILLUSTRATES 


microphone and 


how М5-50 


headset combination is 
used im conjunction with oxygen mask at 


high altitudes. 


mitter-receiver performing essentially the 
same function as the М5-50, but not be- 
ing adaptable to the oxygen mask тисго- 
phone. 


Refueler 
An International Model CO-214 re- 
fucier truck leased to United Air Lines 


will be operated by Standard Oil in serv- 
icing United's jets at Cleveland's Hopkins 
Field airport 

Wheelbase of the refueler ts 18194 in. 
Tank capacity is 4400 gals. Heavy-duty 
brakes, an air tank reservoir. for air-oper- 


ated refueling equipment. and relocated 
мег and circuit, switches are additional 
тэ ures. 


PROOUCT BRIEFS 


Beversze container— British European 
Airways ñas purchased a quantity of bev- 
erage containers manufactured! hy the 


Aviation Services Dept. of the Lighting 
and Heating Group, General Electric Co 
Lid. The containers will be used on De 
Havilland Trident aircraft. 


Те: bench—Convair 990 autopilot 
checkout will be accomplished with a new 
test bench butit for American Airlines by 
Sersmograph Service Corp, Tulsa, and 
installed at Атепсап 5 Tulsa maintenance 
base 


Turbo-starter—Boeing has begun рго- 
duction of Turbo-Starter ground support 
unit featuring new 205 air horsepower 
compressor mounted in the rear of a 
Ford panel truck. 


Exit light—Emergency exit light, pow- 
ered by four flashlight cells and activated 
by а “G-switch,” s been developed by 
Grimes Mfg. Co 1 purchased for use 
by Delta Air Lines. The 7'4-in. unit— 
Grimes 10-0012--із adaptabie to all air- 
craft 


Locator beacon—An automatic crash 
locator beacon for either land or water 
use has been designed by George Har- 
mon Co. Unit is discharged after sensing 
a predetermined impact force. While still 
in trajectory. transmitter is actuated, flo- 
tation bag inflated, ground stand ex; 
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New Plantronics 
Headset Shown 
At NY Mesting 


A lightweight radio microphone 
radset devised. by Plantronics 
Inc.. of Santa ( j4 Was the suh 


ect of a furmal presentation ۰ 
fore а naticnal aeronautics тесі 
пе in New York City today 

г. Arnett Dennis of Stanford 


Research institute pre а 
paper ог Р'гтитотис « 1۰ 
crophone hea t combina 

The presentation was re est 
ed by Guggenheim Flight Saicty 


m to perform nor 


ency cockpit iunc 


Inc has research 


Josephine street 


April C, 2 


57 


essct 


Ж 


--- 


Larki E x hibit =35 


e$ “ - ..2.- -. 4 ^ 
„ар ربص‎ в 4% 9 ہے‎ tun و‎ 1 wa PT. 
- . ө B , 


«Y Misule мо hob s: 


: | = решо ыы ревидира —À ۶ 1-13 AY 


-- — = Jim н سا‎ НА هب‎ nh 
, 


и d p ۳ 2 + 
ی‎ ~ MC 3 “СЕ 
, ~ — — — M 
۰ bs У 
( ۱ Ж 
\ Pa 5 
1 ^ 2% у і 
. i ~ : 
| x: = y" 
И \ , 
а ге ] and [12 ۱ 
4 v ! 
Ге 1 б re on IT ON 
Ў, ПОМЕРА ТУ vov 
» d 1 
[d ... the M Microphone оп", : 
1 ~ jit ' i 


Lad 
MicropFare-Rccoiver Ed is У 


мыған Contro! 


V/heel Mounted А a 
Y ме. 
Push-To-Toik >. 
ј . Switch... 


тета 15:55 ام‎ бел” ӨТІ : dae 
07004282 10265 ul j Ман 115: 


№ has flown the ۱:۵ 176 mi (see бегом“) 


SLE LSS nM P gr — MÀ "gm À — —À P — чую «к a trm до AU ais © — | 
nantes mmm متم‎ c P M tr naro за. ت‎ f tf ————— <>. > ننه‎ EMEN MCCC CQ ха сочна а. амини мај 


MS-20/T-30. $58.50 Microphone only Voice Engineered freq. Кэ: 
М5-30/Т:30... 527.00 Microphone & Receiver Nominai 
Ready to plug in — no installation costs! e 3.000 edence 
Price includes: : 60 — 
~ А а! - е тел 
• 1 ог. headband for optiona! wearing s ка یه نت مرا‎ 
% Quick attaching control wheel ۵ аре SIE {РАА 38 
: € Available a* sub tiaty hig "00:3 
PUSH-TO-TALK switch (pre-v а ۷۵۱۱4۵51 а? substantia'ty 0222 
4 учи моно чо سے‎ wn کے کے‎ со سے کے‎ ee کے‎ — E aoe 
и HS 
| пд! ^ 5۱ ۱۰۱۲۳ ۵۱۱۱۲ ۵ “A | 
"А Development of: | Cu АНС PLANTRONICS, 112. | 
к ee Р.О селе ткен ee | 
е Pacific Plantronics М5-41 (standard in the f тој: | сем » ۳ à р 
enticmen: ۳:۶ ۵ 595 se 
ect MA-& Mercury و۲۷‎ 50۵66 suits) | аза а 1 ей | 
A Pacific Plantr cs М5-50 (S ba d MNA S LI јуана ер | 
cific Plantronics М5-50 (Soen to be standard. | — MS-20,T1-30 Microphones ....@ 3 { 
\ сп United Air Lines jet fleet) | lam cnciosing my check for. -— прзутел | 
- x у 2 3 (pietas? acd ^v5 sales tax to Californie cic ers) ! 
۳ "ЗЫН ГІ osn Invite ! ۳ " 
eater үшин Invited | Specify airerzft type — Jo Е ! 
— (Pat. 624 for) | i 
4 2 |" Мала іл ы } 
ға” : ج‎ 
PACIFIC n! т ۱۱۳5 еро а ۱۰۲ | ۳ | 
4 АС ¢ 5 1.1% соо, bits. H „не е-е. Се 1 
р. О. Бах CO * Sar, * СА 6.0258 | City. See ai 1 


Спис No. n 


December 1952 ? 5% 


! 
1 It is the MOST in sophisticated communications devices in (зу 219 for the money 


=== 


` 


New type headset weighs only 2 oz., 
but offers clearer voice communication 


If orbiting astronaut 
Walter M. Schirra, Jr., 
sounded clearer than his 
predecessors over radio 
and TV, it was probably 
because he wore a small, 
„у | new type of headset 
’ + such as the опе in the 
t picture. Produced Бу 
Я : | . Pacific Plantronics, Inc., 
1 | of Santa Cruz, Calif., 
the MS-50 unit has two 
big selling points for 
space  applications— 
sound clarity and a total 
weight of only 2 oz. 
Keith Larkin, PPI 
president, says the MS-50 has broad industrial applica- 
tions. For example, the company developed the unit 
because United Air Lines wanted a smaller headset for 
jet pilots. The airline now uses it throughout its jet fleet. 
The key to the MS-50's clarity and light weight is 
what PPI calls an Acoustical Transfer Tube. A solid- 
state microphone-receiver clips to frames of glasses 
or to a lightweight headband. Sound waves enter the 
receiver or go to an ear plug through the specially 
engineered plastic tube that acts much like a wave 
guide on a radar set. Thi« construction eliminates the 
explosive, static-causing qualities of “s” and “th” sounds, 
making the speaker's words sharper and more distinct. 
Sets come witli a variety of cords and plugs—depend- 
ing on the users needs—and can be equipped with 
built-in amplifiers if desired. Costs vary according to 
the combination required, but the basic headset sells for 
$25, with the quantity price dropping below $30. 


Tough bonding for metals and plastics 
has thickness of a single molecule 


An adhesive with the thickness of a single molecule is 
the key to a new method of bonding metals to thermo- 
plastics, developed by Bell Telephone Laboratories. 
Such a bond between aluminum and polyethylene will 
resist more tearing and pulling than the plastic itself; 
previous bonds couldn't withstand heavy mechanical 
stress at high humidities and temperatures. 

Many electronic applications are expected. A perma- 
nent bond between polyethylene insulators and copper 
conductors could improve the mechanical properties of 
telephone cables, and make printed circuits more 
reliable. 

The trick is a single layer of stearic acid—a long-chain 
hydrocarbon—that is floated onto the metal. The acid 
end of the molecule combines with the aluminum as 
aluminum stearate. The hydrocarbon end tends to 
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“stand up,” and will dissolve on contact in molten poly- і | 
ethylene, which is also а hydrocarbon. The method is 

said to bond aluminum, stainless steel, and copper to 

such plastics as polypropylene and polystyrene by using ! 
other hydrocarbon acids | 


GE offers tantalum foil capacitors 
that are claimed to be leakproof 


General Electric Co. has introduced a new line of tan- | | 

talum foil capacitors that are, it says, practically 

leakproof, thus more reliable for space uses and other 

critical electronic applications | 
Tantalum foil capacitors have been widely used H 

because, for their size, they handle higher voltage, have 

more capacitance, and have better self-healing char- 

acteristics than other capacitors. But they leak small | 

amounts of contained electrolytic solutions, resulting in 

capacitance drop and vapor leakage. Tantalum oxide 

building up eventually forces an opening between the 

wire lead and the glass that seals the capacitor. 5 | 
Key to the new device із a chemical seal between the 

lead-out wire and the glass plug through which the wire 

passes, plus а new type of glass that is chemically stable 

with the electrolyte Developed under a Minuteman 

missile contract, this method has enabled GE to make 

what it dubs a "true hermetic seal" for tantalum foil 


capacitors. Prices range from about $10 to $20 a thou- i | 


sand, depending on capacitance. 


Coodyear Aircraft Corp. has announced a computer 
memory system that, it claims, can simultaneously com- | 
pare up to 32,000 10-digit numbers. Coodyear says this á 

associative or "tag" memory system should be up to 100 
times as fast as conventional computer searching 
methods, which must examine each entry on a word- 
by-word basis. Main use of the memory—which can be 
used in tandem with existing computer systems or incor- 
porated into advanced computers—would be high- 


speed sorting, as in cryptographic analysis. ۴ 


Airtemp Div. of Chrysler Corp. has halved the size of 
chillers for air-conditioning applications of 20 to 100 hp 

and claims to have made them vibration-free in орста- ў 
поп. Airtemp also says they are the frst chillers in this 

size range to have completely enclosed cabinets. 


Radio Corp. of America has announced an experimental 
electron tube that may open communication and radar 
channels near the frequencies of infrared light, in the 


so-called millimeter-wave region of the microwave H 


spectrum. The tube uses the interaction of a pulsating 

electron beam and ionized cesium gas, or plasma, to 

amplify radio signals that oscillate up to 23-billion times 

a second. This would give the beam a capacity at least 
50 times as great as that of standard television signals. | 
00157.“ 
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within two short years, of a 
two-man company with on idea, м 


to an industrial-cerospace man- 
ufocturer with forty employees 

... AND STILL GROWING, through 

your acceptance’ of our product, 

the Plantronics Switchboord | 
Headset. |, Ма 


* Initially being delivered in quentity to 04 
Pocitic Telephone & Telegraph Company oniy, Sept 
ene of 22 Bell eperating companies. 
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-.. Pacific Plantronics introduces the first light weight, 
comfortable earmu& configuration headset. The unit 
is highly eficient in reducing noise and sibilants. The 
new headset is available ina variety of configurations, 
which are déscr?bed in this brochure, permitting low- 
cost custom adaptation to a broad range of operating 
systems and epvironments. The new Pacific Plan- 
tronics design is the~first headset to be human-engi- 
пееге to fit rather than pinch the ear, the first to 
eliminace the troublesome boom-type microphone, the 
first light weight uait to offer effective noise suppres- 
sion without lip contact, and the first to permit con- 
tinuous wearing with a variety of headgear. 


MS-55 STANDARb HEADSET 


5 headset is ayailable with one or two noise 
suppressing muff receivers and a standard (non-noise 
cancelling, straight pressure sensitive) microphone. 
This microphone, fa. less cumbersome and far more 
reliable than the usual boom microphone, consists of 
a shock-resistant dynamic transducer mounted on the 
Outer surface of one earmuff, and a tuned acoustical 
tube which is supported at an angle from the micro- 


[Ob 


үз 
H 


phone 


at one side of 


tically designed to conduct proper 


microphone transducer, 


ісег nousing 


to position the tube end 


wearer's mouth 


5 tube is acous- 
word sounds to the 
but avoids hissing sibilants 


due to its placement at the side of the mouth. The 


microphone output, avail 
connecting cord, can be 
drive circuits, or « 


ble at the jack-terminated 
used directly for dynamic- 


th one of the amplifers shown on 


the opposite page for carbon-mike circuits 


The 
configurations: 


MS-55-1 


М5-55-2 


М5-55-3 


MS-55-4 


Mode! 


М5-55 is available т the following 


One earmuft recei« er, with perforated 
earcup on other side of headband to 
provide support and admit sound. 
Two earmuff receivers, providing re- 
ceiver sound to each ear 
trated). 

Two earmuffs, one with no receiver, 
to provide full bac kground noise sup- 
pression. 

Two earmuff receivers, 
arate receiving circuit connected to 
each for monitoring two channels 


simultaneously 


(as illus- 


with a зер- 


MS-56 WITH NOISE-CANCELLING 
MICROPHONE 
This 


suppress 


5 available wit! 
е muff receivers! and а 
rophone 
ance to the MS 
wrapped in 


he microphone, similar in appear 


5. employs dual acoustical tubes 
a single sheath, and a dual transducer 
The dual acoustical tubes terminate in a special noise 
suppression tip. Spoken sounds from the mouth enter 
perforations at one end of the tip, and are fed to 
only one of the two tubes Background noise enters 
the tip both at the end near the mouth and t he other 
end, and each end feeds the noise to a lifferent tube 
The tube terminations are arranged within the tip to 
provide equal acoustical length. Thus, one tube con- 
ducts both sound and noise to the dual transducer, 
while the other conducts only noise, in-phase with 
the noise in the first tube. The transducers are con- 
nected in phase Opposition to provide common-mode 
rejection of the noise while clearly transduci ng the 
sound. As shown in the graph on the rear cover, at 
least 20 db noise rejection is obtained within the Ваг 
portion of the response curve. 

The Model М5-56 is available in the same соп. 
figurations as listed above for the М5-55. The 
dash numbers are used to denote the configuration 
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Human-Engineered 
Acousticaily Engineered 


tronically Engineered Н 


The new Pacific Plantronics lesign is the 
otaiiveng:ineered" headset. The earmutf dimensions 
were established bv a human engineering studv „ў 


sizes, resulting in the unique yr phn that fo 
an acoustical chamber around the ear. бит 
against the head. This chamber мды more than 
20 db positive suppression of background noise 
ompietely insulating the ear. The earmuffs contair 
Mil Spec receiver element and are attach to 
headband with an adjustable positioning slide. Th 
one-piece spring steel headband provides snug 
ight tension and avoids bending and breakage pr 
‘ems of mulupie-piece headbands. The earmu&s are 
bail joint mounted to the headband to. allow Ша 
for ап exact fit to any ear, and to allow the headba 

to be tilted to the neckline for wearing with ah 
hat. The strain relief which attaches the ball joint to 
the earmuff and serves as the cable en игапсе fitti 
an be rotated to place the acoustical а іп proj 
position for left-side or right-side wearing. The e 
пий ball joints have a detent which will secure the 
eadband in the vertical position. 


” 


The microphone transducer is sealed inside 
spring-loaded, bail joint mounted earmuff. The spe- 
аі encapsulated mounting is shock-proof to 10.000 
nstantaneous G's and more tham 100 sustained 
The acoustical tube is sized and shaped for optim 
speech pickup. 


Heacband «іл 
Adiustacie Si 


Esrmuff 
Recerver Perforated 
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| } LEIF- 
my il 2° | 
A! |  Noise-Cancei! M ! ed ь 
А t} Проф Acoustical Tube و‎ 
ANS | 
Cable S. Ball Joint Earmuff Mou ғ 
Enters (Includes ۵ 
hrough 2 Positioning Detent) 
му 
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A Broad Range of Amplifiers and 
Accessory Adapters is Available for 
Optimum Adaptation to Any Situation 


4 nge of Microphone Impedances for 
Dyn.....c Appiications 

The special Pacific Plantronics mic ophone trans- 
ducer is а direct electrical replacement for dynamic 
microphones, and can be piugged inte circuits where 
non-cardon microphones are рге -atly used. A small 
switch module designed for attachment го the wearer's 
belt is used to connect the headser cord piug to the 
cotled cord which attaches to іле communications 
equipment. This beit«lipped push-to-talk switch is 
available either locking or non-iucking. The headset 
cord and coiled cord are captive to the switch module. 
Coiled cord length and plug stvie options are listed 
on the rear of this brochure. Availabie microphone 
impedances аге, 3000 ohms, 150 ohms, and 5 ohms. 


A Variety of Solid-State Amplifiers for 
Use in Carbon-Microphone Circuits 

These compact, highly eficient solid-state ampii- 
fiers bring all the fidelity and environmental advan- 
tages of precision dynamic microphone: instruments 
to carbon microphone circuitry. Three popular am- 
plifier models аге described below. Others are avail- 
able on special order. 


Ф Model Т-51 and T-52 
Intercommunications Amplifiers 


These amplifiers are contained in the belt<lipped 
| PE 


switch modules, and are powered by the communica- 
- 


поп» equipment carbon-microphone nput circuitrv 
They increase the dvnamic microphone signal level 
> the level oí 2 carbon microphone. Currents. ot 30 
ma and 120 ma сап be carried in these amplifiers with 
voltage ourouts of 1р to 1 V rms. Each module has a 
push-to-taik switch, with optional locking or non- 
locking feature. Each amplifier is non-polarized. The 
Г-51 is tor four-wire circuits, with the switch in series 
мил the talking circuit. The T-52 is tor six-wire cir- 
cuits, with the switch controlling a separate relay- 
activating circuit. The headset cord and coiled cord 
are captive (о the ampliner-switch module: Coiled 
ord length and plug style options are listed on th 
rear. of this brochure 
Ф Modei T-54 Switchboard and PBX Amplifier 
This amplifier is contained in а dual two-ircuit 
2$ which attaches directly to the switchboard and 
operates trom the conventional switchboard ехска- 
поп circuit designed to power carbon mucrophones 


The T " also unpolarized and will handle the 
same à power as the T-5i and Т-52. No coiled 


cord or switch module 5 required. since the T-54 is 
inserted. іп the switchboard. 


Adapters Permit Use With Masks for 
Smoke or Hostile Environments 


The Расте Plantronics headset is the oniv one 
designed for both normai ippiicat;ons and р 
use in hostile environments. The same 
be worn continuously requiring oniv а 5 
пцеа to che mask, and eliminating th 


can 


isolated environment inside a face mask while con- 
unuing "© wear the same earmu& headset with th 

ut-of-the-wav acoustical tube m сорћопе, a simpie 
8۲۲۱ Quick-connect idapter is available for per- 
manent installation i> the mask. The mouth end of 
the headset acousr’ . “ube then piugs into a hoie in 
the outer surface of this adapter. This ail-stainiess 
steel adapter has a diaphragm which transmits spoken 
sounds while providing an airtight seal The adapter 
is designed with special acoustical characteristics to 
compensate for the low-frequency resonant effects of 
the mask face ch? -ber and provide the same clear 
spoken output that ше acoustical tube makes possible 
when the mask is пос worn. A РММ-2 adapter is 
available for use at altitudes above 35,000 feet Any 
of the headset amplifiers described above is availabie 
іп am expiosion proof configuration with a sealed 


push-to-talk switch. 


Low-[mpedance and High-[mpedance 
Receiver Elements are Available 


Either of two. Mil Spec receiver eiements can be 
suppiied in the earmuffs. Connections to the receiver 
and microphone transducer are made through a smail 
terminal strip inside the earmuf and accessible by 
slipping off the muf shell for ease of maintenance: 
The 19-ohm low impedance receiver meets specifica- 
поп MIL-H-14$/A1C, and the 300-ohm high impe- 
dance receiver meets specification MIL H-11134 


lod 


ORDER THE BEST IN HEADSETS... Ра ۰ 
DIRECTLY FROM PACIFIC PLANTRONICS m 


"Ultra-Light Weight 
Out-of-the-way Acoustical Tube 
Replaces Bulky Mouthpiece 
Easily Adapts to Smoke Masks 


iJ 
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Comfortable to Wear e 

Improved Microphone Response Plus 
Optional Noise-Cenceiling 

. No Interference with Hard Hat 


FOR AEROSPACE APPLICATIONS.— A VERSATILE HEADSET FOR CONSTANT 


WEARING 
FOR TEST COMPLEX APPLICATIONS 


-The Pacific Plantronics headset is designed 


for coastant wearing. The headset weight 
ventional headsets, and the newly designed 


- compared to conventional earpiece receivers 
wich noise cancellation provides an optional plus fa tor of 20 db. In addition to its functional 
advantages, this new headset is designed for durabili: 
reliability and reduced maintenance costs. The design simplicity means that there is virtually 
nothing to break. Instead of a troublesome boom microphone and a fragile multi-piece head- 


as а real system communications component ми oes 
t, which ranges from 6 to § o 


unces, is half.that of con- 


earmuff provides an honest 20 db-noise insulation 


за 


ddition, the alternate headset con&guration т. 


па ease of maintenance. It offers proven 


band, this “space age” design offers an encapsulated, shock-resistant 


with a flexible, unbreakable sprin 
type. Parts replacer 


minal strip plac 


реп! сап ое 


mounungs arr used for ail 


FOR HARD HAT AREAS 


In control complexes the earmuff headset сап ђе 


worn continuousiv whether or not a hard hat is re 
quired. The only headset to permit 
hat without altering the hard hat w 
Plantronics headset has i f 
hat at all. Wich the hea 
zontal position, the head f 1 
allowing the hard hat to be worn normally and 
changed instantiv. The near-weightlessness and sp ] 


th a hard 
the Pacif 


earmuf design of the headset keeps it proper $i- 
tioned with the headband in the rizontal position 
and che earmuffs provide а welcome 5ackerou i 

ч id 


reduction of 20 db or more 


steel headband 
lished with 


within ше armuit tor 


microphone transducer = 
and all joints are break-resistant ball or swive! - 


eplacement with common hand tools 


FOR USE WITH GAS AND SMOKE МАСИ“ 
4 h 


versatile desig the 
an be worn continuously 
ile environments. The 
ted with а tiny, non- 
ustical mouthpiece. The. 
ustical tube connects to the extericr of this mouth- 


microphone FT. 
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Ranges Up To 25 Feet Standard Plugs Other Typical Plugs 


Standard Cord Lengths for A BROAD RANGE OF PLUG STYLES IS AVAILABLE 


Three standard catended rd lengths are 


| 
| 
available up to 25 feet. These are quality | , | 
rugged cords with ig myi jackets, and | g 
retract to М, their length hen пос in use а | 
The desien of r 1 cords th straight ends . - zu 
and flexible coiled centers makes it impossible 
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мАч | 
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ORDERING INFORMATION 


Because of the many configurations possible, made up from ۱ Туре of cord required and 


the "5uilding blocks escribed his brochure plus other ecial 
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adaptation 
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FREQUENCY IN CYCLES PER SECOND FREQUENCY IN CYCLES РЕЯ SECOND 
Microphone Response: The dark rea + granhs ules the =f е «с rang to ” ез 
mier ine, and the lighter shading = sên ме ; А red g — в " 
| Mer hones are tex ! un г “free be за Р ess tha «tor ^ T ' ес. p 
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РАС-1 acoustic coupler for 
background noise reduction 


This new, noise-reducing accessory 15 now available for Pacific Plan- 


tronics Headsets. Specifically designed 
ground noise hinders voice transmission, it 13 ideal for 
as open offices and factories. 


for use in places where back- 


use in such areas 


juction -— without affect- 


ci arity The PAC-1 Coupler provides 10 db noise reducti 
ing voice transmission clarity. 


CO mfort & CO nva ni = П ce The small size of the PAC-1 Acoustic Coupler makes it inconspicuous 
when attached — and its extreme light weight 11) 20 ounce) allows it 


installed and removed — 


to be worn unnoticed. Couplers are easily 
using light finger pressure only 


ty of PPI head 


„та 
uradlilty 


a его spa ce durab | | ity Designed to complement the офи чна d : ; 
1 Coupler keeps 


rugged construction of the РАС-1 


even under the roughest handling. The Coupler is also rain resistant 


chara cteri sti CS The unique cup-shape of the Coupler captures voice sounds, thereby 
increasing voice volume at the microphone. Sintered acoustical! resis- 
tance in the Coupler then reduces both voice and background noise. 
The effect is cleaner voice transmission with ambient noise greatly 
reduced. When used in conjunction with pub 
db protection against feedback is obtained. 


lic address systems, 14 


Coupler is slipped on the end 


installation Using light finger pressure, the РАС-1 С 
of the Headset Acoustical Transfer Tube. The Coupler is then easily 


swiveled directly in front of the operator’s mouth. 


PACIFIC PLANTRONICS,INC. Of 
411 Josephine St., Santa Cruz, California 9 
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PAC-1 


та i nte пеге Simple design and rugged construction limits maintenance to oc- 
fa acl وی‎ КӨКЕ NON casional cleaning. The Coupler is easily cleaned by washing it in com- 
mon cleaning solvent and blowing air through it to dry. 
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Foreword 


[This Foreword is not a part of American Standard Acoustical Terminology (Including Mechanical Shock and Vibration), 
51.1-1960.| 

Under the procedure of the American Standards Association, in response to a request from and under the 
sponsorship of the Acoustical Society of America, a sectional committee was organized in May 1932 to pre- 
pare standards on terminology, units, scales, and methods of measurement in the field of acoustics. Four 
subcommittees were appointed, including one on acoustical terminc.ogy. Work of that subcommittee and its 
subcommittee on musical acoustics, following a pattern established by an earlier committee on acoustical 
standardization appointed by the Acoustical Society of America, led ultimately to American Tentative 
Standard Acoustical Terminology, Z24.1-1936. This was followed by a revision, American Standard Acousti- 
cal Terminology, Z24.1-1942. Immediately thereafter, in May 1942, the scope of the work was explicitly ex- 
panded to include mechanical vibration. 

Following World War II, with its impact on acoustical work, both the Acoustical Society of America, as 
sponsor of American Standards Association Sectional Committee 224, and the Institute of Radio Engineers * 
recognized the need for revision of standards on acoustical and electroacoustical terminology. The American 
Institute of Electrical Engineers? as sponsor of Sectional Committee C42, also undertook a revision of Amer- 
ican Standard Definitions of Electrical Terms. Aíter several years of independent effort, the ASA and IRE 
committees were combined; this larger group worked im close cooperation with various subcommittees of 
C42 concerned with the definitions of electrical terms, and the result was American Standard Acoustical 
Terminology, 224.1-1951. Shortly thereafter work was started on terminology particularly concerned with 
vibrations of structures, and this led to publication for trial and criticism, in February 1955, of a supple- 
ment to Z24.1-1951 entitled Proposed American Standard Shock and Vibration Terminology. 

The present revision was started in 1953 as part of the work of Sectional Committee Z24. With the organi- 
zation of the Acoustical Standards Board and the creation of Sectional Committees S1, S2, and S3, the work 
was continued under all three committees, Committee S1 having primary responsibility. The number of 
the standard was accordingly changed from Z24.1 to S1.1. The memberships of these three committees at 
the time of approval were: 


Sponsors 
S1: Acoustical Society of America 
S2: Acoustical Society of america 
American Society of Mechanical Engineers 


33: Acoustical Society of America 
81 S2 S3 
Chairman: = А. P. С. PETERSON Н. М. Trent W. D. ۴ 
Vice-Chairman: J. R. Cox, JR C. E. Creve Н. E. Von Спевке 
Secretary: S. Рау HOFFMAN S. Davin HOFFMAN S. Паугр HOFFMAN 
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American Institute of Electrical En- 
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Acousiical Terminology 
(Including Mechanical Shock and Vibration) 


1. General 


1.1 Sound 

(1) Sound is an oscillation in pressure, stress, par- 
ticle displacement, particle velocity, etc, in a medium 
with internal forces (e.g., elastic, viscous), or the 
superposition of such propagated oscillations. 

(2) Sound is an auditory sensation evoked by the 
oscillation де: пред above. 


ХотЕ 1: In case of possible confusion, the term “sound 
wave" or “elastic wave” may be used for concept (1) and 
the term “sound sensation” for concept (2). Not all sound 
waves can evoke an auditory sensation; e.g., ultrasound. 

Note 2: The modium in which the sound exists is often 
indicated by an appropriate adjective; e.g., air-borne, 


‘water-borne, structure-borne 


1.2 Acoustics 

(1) Acoustics is the science of sound, including its 
production, transmission, and effects. 

(2) The acoustics of а room are those qualities 
that together determine its character with respect to 
distinct hearing. 


1.3 Acoustic, Acoustical. The qualifying adjec- 
tives "acoustic" and “acoustical” mean containing, 
producing, arising from, actuated by, related to, or 
associated with sound. Acoustic is used when the 
term being qualified designates something that has 
the properties, dimensions, or physical characteris- 
tics associated with sound waves; acoustical is used 
when the term being qualified does not designate ex- 
plicitly something that has such properties, dimen- 
sions, or physical characteristics. 


Note 1: The following examples qualify as having the 
"properties or physical] characteristics associated with 
sound waves' and hence would take acoustic: impedance, 
inertance, load (radiation field), output (sound power), 
energy, Wave, medium, signal, conduit, absorptivity, trans- 
ducer. 

Note 2: The following examples do not have the requisite 
physical characteristics and therefore take acousticcl: 
society, method, engineer, school, glossary, symbol, prob- 
lem, measurement, point of view, end-use, device. 

Nore 3: As illustrated in the preceding notes, usually the 
generic term is modified by acoustical, whereas the specific 
technical implication calls for acoustic. 


1.4 Oscillation. Oscillation is the variation, usually 
with time, of the magnitude of a quantity with re- 
spect to a specified reference when the magnitude is 
alternately greater and smaller than the reference. 


1.5 Vibration. Vibration is an oscillation wherein 
the quantity is a parameter that defines the motion 
of a mechanical system. 


1.6 Periodic Quantity. A periodic quantity is an 
oscillating quantity whose values recur for certain 
increments of the independent variable. 
Note 1: If а periodic quantity v is a function of t, then 
v = f(t) = fii + T) 
where Т, а constant, із а period of ۰ 


‚ NOTE 2: Іп general, s periodic function can be expanded 
into а series of the form 


уч f(t) = А, + А. вір (wt + ai) + А: sin (24 + ay) + ۰۰۰۰ , 
where 

w, à positive constant, equals 2r divided by the period Т, 
апа the A's and a's are constants which may be positive, 
negative, or zero. 
"71 Primitive Period (Period). The primitive pe- 
riod of a periodic quantity is the smallest increment 
of the independent variable for which tle function 
repeats itself. 


Nore: If no ambiguity is likely, the primitive period is 
simply called the period of the function 


1.8 Cycle. A cycle із the complete sequence of val- 
ues of a periodic quantity that occur during a period. 


1.9 Frequency. The frequency of a function peri- 
odic in time is the reciprocal of the primitive period. 
The "nit is the cycle per unit time and must be 
specified. 

NoTE: [In many European countries the cycle per second 
is called the bertz (На). 
1.10 Angular Frequency (Circular Frequency). 
The angular frequency of a periodic quantity, in 
radians per unit time, is the frequency multiplied by 
2r. The usual symbol is ш. 


1.11 Basic Frequency. The basic frequency of an 
oscillatory quantity having sinusoidal components 
with different frequencies is the frequency of the 
component considered to be the most important. 


Note: In a driven system, the basic frequency would in 
general be the driving {гедцепсу. and in s periodic oscilla- 
tory system, it would be the fuacamental frequency. 

1.12 Audio Frequency. An audio frequency is апу 
frequency corresponding to a normally audible sound 
wave. 

Note i: Audio frequencies range roughly from 15 to 
20,000 cycles per second. 

Note 2: The word ''audio'' may be used as a modifier to 
indicate à device or system intended to operate at audio 
frequencies, e.g., “audio ampli&er.'' 

1.13 Ultrasonic Frequency. Ап ultrasonic fre- 
quency is a frequency lying above the audio fre- 


81.1 
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6.67 Direct Radiator Loudspeaker, A direct radi- 
ator loudspeaker is a loudspeaker whose radiating 
surface, or diaphragm, is in direct contact with th 
medium into which it radiates, without the inter- 
position of any acoustic impedance-matching de- 
vice. 


6.68 Horn Loudspeaker. A horn loudspeaker is а 
loudspeaker whose diaphragm is coupled to the ex- 
ternal acoustic medium by means of а horn used as 
an impedance-matching and directivity-controlling 
device. 


6.69 Acoustic Horn (Horn). An acoustic horn is 
& tube of varying cross section having different 
terminal areas that provide a change of acoustic 
impedance and control of the directivity pattern. 


6.70 Conical Horn. A conical horn is a horn whose 
cross-sectional area increases as the square of the 
axial length. 


6.71 Exponential Horn. An exponential horn is 
a horn whose cross-sectional area increases ex- 
ponentially with axial distance. 

Nore: 


axis of the 


horn 
rn 


S = the ares of a plane section normal to t 
horn at a distance z from the oat ‹ 

бе = the area of the plane section normal to the axis of 
the horn at the throat 

т = а contant which determines the rate of taper or 
flare of the horn 


6.72 Multicellular Horn. A multice!! 
cluster of horns with juxtaposed mou 
& common suríace 
to control the directio 
energy. 

6.73 Horn Mouth. The 
the end of a horn with the larger cross-section 
area. 


ith. is norm 


6.74 Horn Throat. The horn throat is normallv 
the end of a horn with the smaller cross-sectional 
area 


6.75 Acoustic Radiating Element. Ап acoustic 
radiating element is а vibrating surface in a trans- 
ducer that can cause ог be actuated by sound waves 


6.76 Baffle. A baffle is a shielding structure or par- 
tition used to increase the effective length of the 
external transmission path between two points in 
an acoustic system, as, for example, between the 
front and back of an electroacoustic transducer 


Nort: In the case of a loudspeaker, a baffle is often used 
to increase the acoustic load of the diaphragm. 
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6.77 Reflex Baffle. A reflex baffle is a loudspeaker 
baffle in which a portion of the radiation from the 
rear of the diaphragm is propagated forward after 
controlled shift of phase or other modification, the 
purpose being to increase the over-all radiation in 
some portion of the frequency spectrum. 


6.78 Loudspeaker System. A loudspeaker system 
is а combination of one or more loudspeakers and 
all associated baffles, horns, and dividing networks 
arranged to work together as a coupling means be- 
tween the driving electric circuit and the acoustic 
medium. 

6.79 Dividing Network (Loudspeaker Dividing 
Network). А dividing network is а ۵ 
selective network which divides the spectrum to be 
radiated into two or more parts 


6.80 Crossover Frequency. As applied to electric 
dividing networks, the crossover frequency is the 
frequency at which equal electric powers are de- 
livered to each of the ад; 
when all channels are terminated in the loads 
specified 


cent frequency channels 


6.81 Acoustic Interferometer. An acou 


ferometer is an instrument 


tor measunng 


ument for 
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6.84 Artificial Voice. An 


E 


loudspeaker mounted in a sha 
portioned to 


human head. The artificial 


brating and testing close-tall 
6.85 Bone-Conduction Vibrator. А bone-con- 


duction vibrator is an electromechanical 


ацсег 


intended to produce the sensation of hearing 
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These lightweight head telephone sets and head receivers, developed 
by STC acoustic engineers, have attained a world-wide reputation. They 
are the latest type tu ^e adopted for standard use by the British Post Office, 
and have been supplied to numerous administrations and other customers 
overseas for use in public and private telephone exchanges. 


FEATURES 


Extremely light wetght.—An operator’s telephone set with transmitter 


and two receivers weighs only six ounces. 


2 


Superior performance.—Both in transmission and reception, the quality 
and sensitivity are better than for any previous гре of headset. The level 


of transmission is not affected by movement of the operator’s head. 


Remarkable strength.—Construction and materials employed reduce to 


a minimum the possibility of accidental breakage. 


Umique, compaci des.gn.—Degree of comfort, stability and manoeuvre- 


ability surpass all previous types. 


TYPES 


Four versions of headset are available, having :— 


(г) One transmitter and опе receiver— Type 4408 
(b) One transmitter and two receivers—Type 4409 


г and no transmitter— T ype 1048 


с). One гес 


d) Two receivers and no transmitter—Type 1049 


The photographs show the lightweight head telephone sets aad receivers in use 
Рното т Overseas PABX installation 
Рното 2 London Airport B.E.A. Control Centre 


۲۷۵۲۵ 3 ВВС Studio London 


Exchange 


PHOTO 4 Bournemouth Automatic Telephone 


The adjustments of the 4408 Telephone Set аге as shown іп the 
illustration below. The scope is limited to that necessary to 
accommodate the natural range of head variations, thus preventing 
the operator from degrading the transmission by excessive move- 
ments of the horn system. Provision for both right and left ear 
use is made by a 180° swing of the acoustic horn. 


A cone of adjustment (max. 24°) is 
provided ас the horn-elbow ball joint 
which, together with the rotation of 
} the horn about its own axis, enables 

the mouthpiece to be brought to the 
correct position and angle opposite 
one corner of the mouth. The head- 
pads may be adjusted, by sliding, to 
| the best position for comfort and 
Bail and socket joint \ s stabili to suit each individual 
with limited freedom ۱ 1 operato. 
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Cone of movement possible from 
this ball and socket joint. Horn 
an also be rotated about axis x—x 


On the double headsets adjustment of the headband length can be made 
by sliding the headband wires in and out of the rwo side adaptors. 
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Application 


These Lightweight Head Telephone Sets are the most up- 
to-date type adopted by European telephone administra- 
tions, for use in connection with manuai switchboards, 
where the telephone operators һауе to handle a heavy traffic 
load with variable line conditions. By reason of their high 
quality of transmission and reception, the headsets аге aiso 
most appropriate for use in offica and factories where 
external noise may make it difficult for the telephone 
operators to work efficiently. The hea iset receivers are most 
suitable for monitoring where the op “rational conditions are 
difficult, such as at airports, control centres, etc 

The headsets with transmitters are primarily intended "ог 
‘Central Battery’ use where the feed current is in the range 
of 20-50 mA. For feed currents in the higher range of 
50-130 mA, special sets are used, which include an inductive 
shunt bridged across the transmitter terminals. 

A ‘Local Battery version сап be made availabie upon 
request. 


Special Features 


Both in transmission and reception, the quality and sensi- 
tivity are better than for апу previous type of headset. The 
leve! of transmission is not affected by movement of the 
operator's head. 

Nylon and other resilient plastic materials used in the 
manufacture, have contributed toward the instrument's 
smail size and light weight. The headset is nevertheless 
remarkably strong because the form oí construction and 
the materials employed reduce to a minimum the possibility 
of accidental breakage. 

The headset тау be worn on either ear. its unique and 
compact cesign provide a degree of comfort, stability anc 
manoeuvrability unsurpassed by previous types. There is a 
cone of free movement of the horn to allow for variations of 
head shape. 


LIGHTWEIGHT HEADSETS 
Types 4408, 4409 


4042 4049 


The horn can easily be removed for cleaning, and for 

hygienic reasons can even be immersed in disinfectant 

The independent fixing of transmitter anc receiver facilitates 

maintenance, whilst the adjustable neadpads ensure maxi- 
um wearing comfort 


Design information 


The main mouldings which encase the miniature trans 

тийет and receiver capsules are of reinforced nylon material 

The horn which is also of nyion, i$ connec by means of 

a bail and socket joint to the eibow leacing to the trans- 

mitter housing and attached by a spring-ioaded connection, 

which acts as a shock adsorber 

The headband is formed of plastic-covered wire and fitted 

with adjustable flexible pads, providing а high degree of 

stability and comfort in wearing 

Four versions of headset are availible as follows:— 

a. Headset with one transmitter and one receiver—type 
4408. 

5. Headset with one transmitter and two receivers—type 
4409. 

. Headset with one receiver and no transmitter—type 4048 

d. Headset with two receivers and no transmitter—type 
4049. 

All headsets аге available in black, grey or ivory. 

The recommended specially desigi.: + сз: age combines 

lightness and flexibility with strength 

Most standard plugs, 2-, 4- or 6-мау, are suitable for use 

with these neadsets. Full details of existing piugs should 

be given when ordering, to ensure that suitable cord 

terminations are supplied. 

Flexible earpads for cushioning the earpieces can be sup- 

plied on request. 

A small but useful detail in the body moulding is a frame in 

which an identifying label may be fixed 
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Technical Data 


RECEIVER 


The receiver is completely enclosed in a light capsule to 
protect the interior from damage and the ingress of dust 
and dirt. 1 


Ж 
Sensitivity:— % 
47 cb relative to 1 дупе per square root of available power 


in milliwatts at 1000 с;з. y | 
у 


| 
| M 
4041B RECEIVER | | | 


IN 4408 TELEPHONE SET | | 
сан HGS as төн taxed ҮК | 


200 50 1200 2200 3000 4000 
FREQUENCY : CYCLES FLÈ SECONO | 


Impedance:— 
Single receiver—150, 307, 600, 2400 or 4800 ohms at 1000 c/s 
(Other values can be supplied on request.) 


TRANSMITTER TYPE 4409 


The miniature carbon transmitter and horn system, to- 
gether, “ave an overall frequency response and sensitivity 
similar." hose of a modern high quality carbon transmitter 
The effi. .ency of the horn rises with frequency, and this 
compensates for tre falling response of the transmitter 
above its resonance. 


Sensitivity: — 

Tested with associated horn and acoustic channei— 
approximately 86 db relative to 1 microvolt open circuit 
voltage per dyne per square cm of free field pressure at 
1000 c/s. 
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4039C TRANSMITTER 
|| № 4403 TELEPHONE SET | 
S| 
| Free field пет сот at 1" | 

| 
Sound level: ۱۵ dynes sq. ст. at ! кез 
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Resistance and Feed Current:— TYPE 4049 
90 ohms at 40 mA feed current. 

Weight (excluding cords and plugs):— 

4048 Receiver: 2.6 о? (49) 

4049 Peceiver: 4.4 ог (125 c) 

4408 Telephone Set: 42 ог (119 9) 

4409 Telephone Set: 6.0 oz {170 g) 


Ordering 


For flexibility in ordering, cords and plugs are not included 
in the headset codes, if required they should be ordered 
separately but can be supplied ready fitted. 


Standard Telephones and Cables Limited 


TELEPHONE SWITCHING DIVISION 72. d 
OAKLEIGH ROAD, NEW SOUTHGATE, LONDON N.11 à 

Telephone: Enterprise 1224 Cablegrams: Relay, London, W.C.2 Telex: 21612 
Address overseas marketing enruiries to: Export Marketing Manager, STC House, 190 Strand, London, W.C.2 England 
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Several sizes of cordiess switchboard can be provided to meeta 
wide range of business requirements (see table оп back page). 


This leaflet describes the switchboard for the business that needs 
up to two exchange lines and six extensions. 
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How it operates 

Each exchange line, each extension, 
and the operator's telephone, has a 
signalling lamp with a column of 
keys beneath it. The keys аге used 
to answer and connect calls. 


By pushing keys in the top row up 
or down, or keys in the second row 
up, three independent connecting 
circuits can be used. In the 
photograph left, for example, 
exchange line 1 is connected to 
extension 3, extension 5 is 
connected to extension 6, and the 
operator's telephone to exchange 
line 2. - 


An exchange call can be held if the 
opere ‘or has to leave the line to 
make an enquiry, by operating the 
associated 'hold' key. Thelamp 
above the operator's keys glows 
continuously while either exchange 
line is held. 


Extensions are rung by pressing 
down the associated key in the 
second row. 


Facilities 

Two exchange lines and up to six 
extensions can be connected to 
the switchboard. 


The extensions can be internal, 
external or inter-switchboard 
although those other than internal 
are limited to three. Private circuits 
can also be connected in piace of 
external extensions. 


Each extension telephone has а 
press-button which can be used to 
signal the operator while a call is 
in progress. The operator can then 
assist as necessary or transfer the 
cali to another extension. 


The operator can also speak to an 
extension, without being overheard 
while holding an exchange call on 
the same connecting circuit. A 
glowing lamp reminds the operator 
that the exchange line is being held 


Three separate calls can be in 
progress at the same time, without 
overhearing. 


All calls are signalled with lights on 
the switchboard. 


An alarm buzzer, which operates with 
the lights, can be switched on or off 
as required. It can be set to loud, 
medium or soft output by the 
installation engineer. 


Power for signal lights and bells is 
obtained from a unit connected to 
the mains. 


If there is a mains failure, exchange 
calls in progress remain connected 
Fresh incoming calls on the first line 
ring the bell in the operator's 
telephone. The second line can be 
switched through so that further 
incoming calis ring one of the 
extensions. 


Night service is provided by 
connecting each exchange line to an 
extension and switching on the 
night service key. 


Extension arrangements to plans 

1, 1А, 9, 12A, 105, 105A, 107 апа 
107A can be provided on switchboard 
extensions. 


General information 

This switchboard unit, designed to 
stand on a desk or table, weighs 
121b (5:4 kg) 


It works from a power unit connected 
to a 3- pin socket outlet of at least 
2-amp rating, provided by the 
customer 


The power unit, together with à 
connexion box, is usually mounted on 
a wall in any convenient position 
provided that the cable run from the 
switchboard does not exceed 

100 ft (30-5 m) 


For an installation with only internal 
extensions this equipment weighs 
17 ib (7:7 kg). When external 
extensions and circuits with specia 
telephone arrangements are provided 
a slightly larger power unit, 

weighing 20 ۱۵ (9-1 kg), is required 
together with an auxiliary unit, 
weighing 10 Ib (4:5 kg), for each 
circuit (limited to three) 


The cases of the power and auxiliary 
units are elephant grey, and the 
dimensions are shown overleaf 


A two-tone grey telephone, which 
matches the switchboard, is provided 
for the operator. A grey lightweight 
headset (shown in the photograph) 
can also be provided, for a smail 
additional charge 


Tablephones in two-tone grey, two- 
tone green, light ivory, topaz yellow 
lacquer red, concord blue, or black 
can be provided on extensions. If 
wallphones are required, the choice of 
colour ۱5 limited to two-tone grey 
light ivory, or black 
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Dimensions 


Switchboard 


Wall-mounted equipment 


A Auxiliary ? 
| | Unit 
| (Up to three | 
| . | may be | | 
| required) | | 
| 6x | 
170тт) | 
(170. j WE TIT 
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Range of PMBX 60۳۵۱ 999 5 


Type Exchange lines Descriptive 


leaflet number 


Extensions Calls possible 
at same tima 


Desk-stand ^g | 2 6 3 “DLC 300 
Desk-standing 30 12 5  DLC301 
Desk-standing гоа еж 18 ОХ... “И 
Panel-mounted 3 ә м7 226) ~ DLC320 — 
Panel-mounted 5 шини Зен C$ . 


Please note 

We do our best to supply our customers 
with the apparatus they ask for but 

we may have to provide apparatus 

which does not accord exacti y with the 
descriptions and illustrations in this !caflet 


Rental and connexion charges 
are quoted in DLC 1 

the preface sheet for section C 
descriptive leaflets 


GIB 


Your Telephone Sales Office will gladly 
supply any further information 

The address and telephone number are 
shown in the preface of your 
telephone directory 


Several sizes of cordiess switchboard can be provided to meet a wids 
range of business requirements (see table on back page). 


This leaflet describes the switchboard for the business that needs 
up tc three exchange lines and twelve extensions. 


How it operates 


Each exchange line, each extension, 
and the орегатог $ telephone, has a 
signalling lamp with a column of keys 
beneath it. The keys are used to 
answer and connect calls. 


By pushing keys in the top and 
middle rows up or down, or keys in 
the third row up, five independent 
connecting circuits can be used. In 
the photograph below, for example, 
exchange line 1 is connected to 
extension 3; extension 8 to extension 
9; exchange line 2 to extension 5; 
extension 7 to extension 11; while 
the operator is dealing with a call on 
exchange line 3 
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Exchange line calls are held 
automatically if the operator has to 
leave the line to make an enquiry. The 
lamp above the operator's keys glows 
continuously while any exchange 
line is held. 


Extensions are called by pressing 
down the associated key in the third 
row. 
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Facilities 

Up to three exchange lines and up to 
twelve extensions can be connected 
to the switchboard. 


Extensions can be internal, external, 
or inter-switchboard aithough those 
other than internal are limited to Six. 
Private circuits can also be 
connected in place of external 
extensions. 


Extension telephones can be 
provided with dials so that calls can 
be dialled direct when the operator 
has connected the extension to an 
exchange line 


Each extension telephone has a 
press-button which can be used to 
signal the operator while a call is in 
progress. The operaior can then 
assist as necessary or transfer the call 
to another extension 


The operator can also speak to an 
extension, without being overheard 
while holding an exchange call. A 
glowing lamp reminds the operator 
that the exchange line is being neld 


If an exchange call is received on a 
line before the operator has been 
able to disconnect it from a previous 
call, the new call is automatically 
intercepted at the switchboard. A 
lamp glows on the switchboard to 
warn the operator, and the extension 
to which the line is stil! connected 15 
not rung 


Five separate calls can be in progress 
at the same time, without 
overhearing. 


All calls are signalled with lights on 
the switchboard 


А buzzer, which operates with the 
lights, can be switched on or off, as 
required 


Power for signal lights and bells is 
obtained from a unit connected to the 
mains. 


if there is a mains failure, exchange 
calls in progress iin connected. A 
fresh incoming сан on the first 
exchange line rings the beli in the 
operator's telephone. The second and 
third lines can each be switched 
through to an extension so that calls 
can be made and answered at those 
telephones. 


A stand-by power supply together 
with a mains-failure warning lamp 
can be provided for an additional 
charge. 


Night service is provided by 
connecting each exchange line to 
an extension and switching on the 
night service key. This will also cut 
off the switchboard alarm and lamps 


Extension arrangements to plans 1 


1А, 9, 12A, 105, 105A, 107 and 107A 


can be provided on switchboard 
extensions. 


General information 

This switchboard unit, designed to 
stand on а desk or table, weigh 
approximately 331 (1 5kg) 


It works from a power unit connected 
to a 3- pin socket outlet of at least 
2-amp rating, provided by the 
customer 


The power unit, together with à 
connexion box, is usually mounted on 
a wall in any convenient position 
provided that the cable run from the 
switchboard does not exceed 

100ft (30.5m) 


For an installation with only internal 
extensions this equipment weighs 
approximately 2015 (9kg). When 
external extensions and circuits with 
special telephone arrangements are 
provided, a larger power unit, 
weighing approximately 4016 g) 
is required, toge.n^r with an auxiliary 
unit, weighing approximately 10ib 
(4.5kg) for each circuit (limited to 
SIX) 


OK 


The cases of the power and auxiliary 
units are elephant grey, and the 


dimensions are shown overleaf 


А two-tone grey telephone, which 
matches the switchboard, is 
provided for the operator. A gre 


Tablephones in two-ton-. grey 
two-tone green, ۱۱3۳ ivory, topaz 
yellow, lacquer геа, concord blue, or 
black can be provided on extensions 
red, the choice 


If wallphones are requi 
of colour is limited to t 
light ivory, or biack 


; fimphones can be provided on 
extensions for a small additiona 
rental. There is a choice of three 
colours — grey, blue and green - 7 
is a dual-tone with the handset in the 
darker tone 


Please note 

We do our best to supply our customers with 
the apparatus they ask for but we may have 
to provide apparatus which does not accord 
exactly with the descriptions and illustrations 
in this leaflet. 


Range of РМВХ cordless switchboards 


Type change Extensions Calls possible Descriptive 
lines atsame time leaflet number 
Desk-standing 2 6 3 DLC 300 
Desk-standing 3 12 5 DLC 301 
Desk-standing E 18 7 DLC 302 
Dimensions 
Switchboard 
қ | Е | 
T 2 » | نا لا لا لا‎ | 
4 73° | 5 5.6 8585850958588891 
р2- (195mm) |-| 5 0 © 66866558566858 | | 
Е т = Ху | E : Tee. | 
----------------- --- — = ا‎ 
میا‎ arama сө тесте یاس سس سس ی‎ 
133° 2 17%” 
(345тт) (445mm) 
Wall-mounted equipment 
% < 1 —————— 
24 ји | | Auxiliary unit. 
ZA | : | 63° (Up to six may 
ЖЕ | (170 be required) 7 | 
| | 0 т УЙ | 
Ж | 
YA 
212 - ~ | ғ 
Ж! (355тт) 
Й re 
2۸۱۰ = - | 


i 
۰ " - ] 
| | Connexion-  — - | 
! Вох. > “eee | 
83” Ek 42% | 
(215mm F 252 2 | 
| : | 
| Ly салд | 
4 T ------ 
12" 
(305mm) 


/alue Added Tax 

rom 1st April 1973 value added tax will be 
payable fortelecommunications services and 
will be added to the total of charges on 
custo теге bills 
Rent: 1 and connexion charges are qucted in 


Your Telephone S. les Office will 
gladly supply any further information 
The address and telephone numb»: are 
shownin the preface of your telephone 
directory. 

DLC : the preface sheet for section C 

descriptive ieatiets 


- 


Types of Telephone 
_ Instruments 
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This leaflet describes the types of telephone which can be 
provided to suit customers individual tastes, and in certain 
cases, specialised needs. 
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Tablephone 


The standard table telephone сап be 
provided in seven colours: blue, 
yellow, red, two-tone green, two- 
tore grey, ivory, black. Each 
instrument is supplied with an 
extensible coiled handset cord which 
extends from 250mm to 1670mm 
(10* to 66^). There is a carrying 
handle beneath the handset and the 
dial has black figures on a silver 
background with а сіззг plastic finger 
plate. 


Wallphone 

Wali-mounted telephones available 
in two-tone стеу, ivory or black are 
particularly suitable where space is 


limited. 


Explosive atmospheres 
telephone 

These telephones have been designed 
for use in locations where under 
abnormal circumstances an 
accumulation of certain types of 
explosive gas could create a possible 
risk of explosion. They are fully 


described in descriptive leaflet OLE 501 


Pleasenote 

We do our best to supply our customers with 
the apparatus they ask for but we may паун 
то provide apparatus which does not accord 


exactly with the descriptions and illustrations 


in ۷ 
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Trimphone 

A lightweight table telephone which 
uses a tone caller in place of the 
conventional bell can be provided for 
a small ac 'it;ional rental. A volume 
control atio. ;thetone-caller to be 
adjusted from soft to loud. The dial, 
which is illuminated, has a clear 
plastic finger plate, and the handset 
rest serves as a carrying handle 
Trimphones are available in blue, 
green and grey with the handset in а 
darker shade 
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Pendant Telephone 

This grey telephone handset suitable 
for fitting in the knee-hole of a desk or 
On a wall to save space, can зе 
provided for ۰۰ srnail additiona! rental 
A separate mutching drawer type cial 
unit can be fitted beneath the edge of 
the desk. The bell is wall-mounted in 
a grey case and may be placed іп any 
convenient position 


Rental and connexion charges are quoted in 
OLE 1 ice sheet for Section E 


descriptive leatiets. 
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Lightweight headset 

In place of a telephone, the customer 
can, for a small additional charge, 
have а headset with one or two 
earpieces, a dialling unit and a plug 
and socket. 

The headset can also be associated 
with most other Post Office apparatus, 
including an ordinary telephone. 


Weatherphone 


A wall-mounted telephone contained 
in a grey metai case, can be provided 
for use at outdoor locations. |! may be 
used on exchange lines and 
Switchboard extensions. It cannot be 
provided on pian arrangements or 
shared service lines. The hinged door 
is finished in blue and can be 
provided with a lock if required. The 
telephone, which contains an 
integral bell, may be fitted on a wail or 
to a pole. The case measures 318mm 
by 145mm Бу 168mm (123 by 54“ 
by 54"), and the total weight is 5 kgs 
(105 155). 


Your Telephone Sales Office will 
gladly supply any further informaticn. 
The addres: and telephone number as 2 
shown in the preface of your telephone 


directory. 


То meet the telephone needs of the large organisation in 
which all extension users require persona! service, the 
PMBX 4 with two or more switchboard positions can бе 
provided. 
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Capacities 

The number of Operating positions 
required will depend on the needs of 
the organisation. 


Two positions are generally requ чы 
for up to 20 exchange lines and 80 
extensions, and 3 or 4 positions for 
the maximum capacity of 40 
exchange lines, 10 private or 
interswitchboard circuits, and 200 
extensions 


The maximum number of positions 


that can be joined together to *orm a 
suite is four 


Your Telepnone Sales Office wil! give 
advice on the most suitable 
instal'ation 


Description 


Each exchange tine, extension, 
private circuit and interswitchboard 
circuit has a calling lamp and 
answering jack. These can be 
arranged out əf numerical sequence 
over the multiple -osi tions to 
distribute the inconung calls evenly 
between the operators. 


Additionally, as each position has 
two panels of jacks, which 
accommodate 31 axtensic n circuits 
arfanged in numerical sequence, each 
extension circuii is available to each 
operator. 


Each position, when unstaffed, can be 
coupled to the positior « its left 


Ten cord circuits are пог. nally 
provided on each position io allow 
10 calls to be connected at the same 
time. The number of cord Circuits can 
be increased to a maximum of 15 


witchboard Facilities 

i calls are signalled by lights and, if 
quired, an alarm buzzer. Тһе 

which is set to low, medium 
d volume of sound, by the 

eer who installs the 

, can be switched off by 
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Visual indication of the next 
exchange line to be used for making 
calls can be provided. When provided 
if the first line is engaged ап 
illuminated arrow points to the пех: 
available line 


Automatic ringing is appiied when а 
calling cord is plugged into 3 
extension jack. Ringing continues 
until the extension answers 


Continuous ringing can be obtained 
on an answering cord if requirec. 


An exchange call can be held by tne 
operator while speaking to an 
extension, and the caller can зе 
prevented from overhearing the 
conversation. 


The operator can interrupt а са! to ask 
if the extension wil! take another call 


ning exchange calls are 
prevented from ringing an extension 
when the PMBX operator has not 
been able to disconnect the cords 
from a previous exchange line call to 
that extension. A flashing signal 
draws the operator's attention to the 
new exchange line call 


In automatic exchange areas 
cyciometer-type meters can be 
provided: 

Cord circuit trip meters to indicate 
units used on individua! calls. 
Exchange line totals meters to record 
total units used on individual 
exchange lines. 

Trip or totais meters to record units 
used on predetermined extensions. 


Totals meters are useful for checking 
the its used ona series of calls, but 
for technical reasons they are 
unsuitable for checking th? total 
metered units which will appear on 
the teleph пе bill. 


Night service is arranged by 
connecting exchange lines to 
selected extensions. 


A gre v lightweight headset is 

ore. ced for each position. A twin 
2ach position allows for an 

extra пеадзе to be plugged in for 

training purposes. 


Switchboard dials can be changed 
by the operator and a spare dial is 
provided for each installation 
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Extension Facilities 


Each internal or external extension 
telephone has a press-button so that 
the operator can be recalled. 


Extensions can be provided with 
dial telephones so that calls can be 
dialled direct when the extension 15 
connected to an exchange line 


On an outgoing exchange line call, 
the line is released as soon as the 
extension handset is replaced 


Extension arrangements to plans 1, 
1A, 2, 4, 9, 12A, 105, 105A, 107 and 
107A can be provided ол switchboard 
extensions. Telephones on extension 
arrangements plans 2, and 9, also the 
main telephones of extension plans 
12A, 105, 105A, 107 and 107A are 
available in black, two tone arey or 
ivory 


Tablephones in two-tone grey, two- 
tone green, light ivory, topaz yellow, 
lacquer red, concord blue, or black 

can be provided on other extensions. 


When wallphones are provided, the 
choice of colour is limited to two- 
tone grey, light ivory, or black. 


Trimphones can be provided on 
extensions for a small additional 
rental. The telephone is available in 
grey, blue, or green; each is a 
combination of two tones, with the 
handset in the darker tone 


face sheet forsection C 


onnexion charces ere quoted in 


General Information 

The switchboards are tinished in grey 
plastic laminate. The working surfaces 
and face equipment are in french 
grey, and the surrounding paneis in 
elephant grey. 


The switchboards are free standing 
and need about 900mm (27) clear 
space behind *hem for maintenance 
purposes. There should also be at 
least 900 mm (3”) clearance to one 
side of the switchboards and 300mm 
(17) on the other, and there should be 
no obstruction of the space above 
the switchboards 


The dimensions of a single position 
are 730mm (2"43") wide, 850mm 
(2937) deep and ! 220mm )4 ( high, 
andit weighs approximately 205 kg 
(450b). 


The equipment is mains-powered 
and works from a 3-pin switched 
socket outlet of at least 13-amp 
rating provided by the customer, 
except when the switchboard load 
exceeds 12 amps in which case а 
o&ttery power supply is provided 


On a mains-powered installation, in 
the event of a mains faiiure, а 
restricted service is still possible. 
Exchange calls in progress remain 
connected, and the operator can still 
make and receive exchange calis. 


Most of the equipment is contained 
inside the switchboard, but the power 
unit, or batteries if provided, and 
ringing and signalling units are 
separate. Power units, ringing and 
signalling units are usually уугі!- 
mounted in a convenient position 
near the switchboard. lf many 
signalling units are necessary, th 
equipment can be floor standing. 


The simplest installation for example 
requires a wall-spe- . ~* 
approximately 750mm by 750mm 
(2'6* by 2'67), and stands out about 
300mm (1^). 


429, 


suppiy апу further information. The 
address and telephone number are 


show nin the preface of your telephone 


directory. 


Your Telephone Sales Office will glad!y 
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The basic purpose of the program was ! scover a є 
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flight conditions, then the condition is ап operational hazard, 


"Hence, elimination of discomfort has been an urgent necessity. 
ت‎ A 
2.1.3 The intelligibility provided by present АІС-10 equipment 
if properly used is adequate for the aircraft noise which exists 
in military aircraft today. However, it is important in 
the search for вп.АПег and lighter weight equipment, especially 
the transducers, that the present performance should nct be 
sacrificed. Furthermore, there is good reason to believe 
that the future of aircraft development may have increased 
noise in store, The flier must be protected from this increas- 
ing noise for his safety and to make communication possible. 


2.1.4 Typical of any complex system, the provision of 
communication to and from the flier is only one of the many 
services which impress conílicting demands upon space and 
perception, Consequently, several different functions must be 
considered and coordinated, The following are examples: 


2.1.4.1 Respiration requirements easily conflict with 
communication requirements because, especially in regard 
to the vocal function, the same space is involved, In the 
open circuit oxygen supply system there is an optimum and 
rather small volume of dead air space which can be tolerated 
around the mouth, and the mask must seal. А150, the oxygen 
valving creates noise. These conditions impose a peculiar 
acoustic . load and stress on the vocal process and limit 
achievable attenuation of external noise. Тһе closed circuit 
ventilation system tolerates a much larger volume between 
face and helmet, permitting more normal vocal loading, 

and the prospect of improved helmet attenuation. However, 
the total air flow is greater, and noise generation by this 
entering flow must be carefully controlled in design. Any 
proposed advances in cormmuni<ation must Бе carefully 
correlated with respiration requirements. The respiration 
section of the Aero Medicai Laboratory has been our advisor. 
2.1.4.2 Wearability problems associated with flying helmets 
involve size, shape, fit and head contact, all of which influence 
possible helmet attenuation uf external noise. Comfort, or 
more properly the limitation and control of discomfort, al- 


though stressed as a primary factor in the exploratory contract, 


18 not a subject which has attained scientific or quantitative 
Stature, although a quantitative comfort tolerance limit of 
forty hours duration was agreed upon as an essentia! objec- 
tive, After considerable discussion it was decided that a 
quantitative approach to discomfort control could not be 
undertaken as a part of this contract. The Anthropology 
section of the Aero Medical Laboratcry has been our advisor 
with particular coordination through the office of Dr. Н. О. 
Parrack. 


2.1.4.3 Considerations of weight and support of the helmet, 
which are the primary factors in attenuation, are lirnited 
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Acoustical Research of ell Telent e Labor 


William В, w-Consulting A ist E. neer à 


California; former Director к LR ear 
Vitro Corporation, Accustical Engineer Вей Т. 


Laboratories, 


Vayne Rudmose -F 


\ 
02. 


University, Dallas, Texas; formerly Associate Director, 
Eiectro-Acoustic La Harvard University. 

Gordon Peterson-Professo: Speech Department-University 
of Michigan, Ann Arbor, Michigan; formerly Bell Telephone 
laboratories, Psycho-Acoustic Laboratory, Harvard 


~ iv , 

Daniel W. -Director Acoustical Research, Baldwin 
Piano npany, Cincinnati, Ohio; formerly-Acoustical 
Enginee -В.С. А 


` 


Cyril М. Harris-Professor of Electrical Engineering, 

Columbia University, New York; formerly Bell Telephone 
Laboratories. 

Bolt, Регапек and Newman, Cambridge, Mass., represented by 
Leo L. Beranek, formerly Director-Electro- Acoustic 
Laboratory, Harvard University. 

Francis M. Wiener, Bell Telephone Laboratories, 
formerly Electro-Acoustics Lab, Harvard University. 

J. С. В. Licklider, formerly Рзусћо-Асо)5".с5 Lab, 
Harvard University. 

Radio Corporation of Arnerica, Camden, N.J.,represented by 
Willard F. Meeker 
Martin L. Touger 

Armour Research Foundation, Chicago, Illincis, represe 
by Robert W, Benson, formerly of Central Inst e 
the Deaf. 

Western Electro-Acoustic Laboratory, Los Angeles, California, 
represented by Paul S. Veneklasen, formerly of E 
Acoustic Laboratory, Harvard University. 


The specific functions of the Panel of Experts г е. 
a. Discover all possible means for speech projection 
and reception; 
b. Devise or define critical tests for the relative effect- 
iveness of such means; 
c. Suggest exploratory research studies for evaluation 
of untried or novel means of communication; 
d. Evaluate the results of these exploratory studies. 


2.2.1 Other Cooperating Groups: 
In addition to the formally organized Panel of Experts, 
the program enlisted and is indebted for the cooperation of 
other individuals and groups who assisted because of mutual 
occupation or interest in the problem. 
George A. Miller, Professor of Psychology, Harvard 
University, Cambridge, Mass.;formerly of Psycho- 
Acoustic Lab. 
0. 5. Navy Electronics Laboratory, San Diego, California, 
represented by Robert 5. Gales and John С. Webster. 
Air Force Cambridge Research Center, Bolling Air Force 
Base, Washington, D.C., represented by Karl D. 
Kryter, formerly of Psycho- Acoustic Laboratory, 
Harvard University. 
Haskins Laboratories, New York, represented by Franklin 
S. Cooper, Alvin M. Liberman, and Katherine Harris. 
Castle Air Force Base, ?)íerced, Calif., represented by 


Lt. Col. Earl Udick and Capt. Jack man. 


Theodore J. Schultz, Douglas Aircraft Compa Santa Monica. 


Status of Equipment at Start of Program. 

A more complete description of the characteristics and 
огтапсе of the AN/ AIC-10 intercommunication system is pre- 
e 


d in Appendix 2. 
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summe-.ze our starting position. The pertinent factors may бе des- 
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cribed ав 


۷4 


Levels in Military Aircrait 


Noise exposure inc Р 
ction 4, 2. 2 in connection ۱ 


detail in Se 2 with the choice of a suitable 
standard jet noise spectrum for our testing program. Typical 
values are as follows 
B52 during cruise-over-all-90db. 
5.1.1. 82db 
S.I. L. = Speech interference levelzaverage of 600/120, 
1200/2400, 2400/4800 CPS octave band levels) 
Fighter cockpit during cruise-Over all-110 db. 
5.1.1. - 98 db. 
2.3.2 Size ап ht 


сва cig fro use are one method of eval- 

uating wearability. We found at the start of the program 

that the standar d AIC-10 issue helmet and interphone equipment 
was rarely used; rather crew men improvised and tailored 

their own gear {т om any available components such as cushions, 

oxygen masks, soft flying helmets, etc, to suitthcir own fancy 

and desires as to fit and comfort. The report n 

e : z 


егу unsatistactory, the primary reason being described as ear 
torture, with a strong aggravating tactc the с lty of 
maintaining uniform temperature at crew positions, Excessive 


f r 
painful headgear. 
s difficult to quantitize discomfort. Reasonable 


ка на на на на на не на и на ка и на на вә на ош ка ма = 


estimates based upon the time for cushions to become intoler- 
able were: 

3 hours for the original cushions used with the 
H70 or H75 headsets. 

6-8 hours for the so called "RCA Donut" cushions 
(М123010) 

18 hours for the large cushions supplied by Inter- 
national Latex іл the к-1 helmet, 


Chafing of the face by oxygen mask or noise s. ‘eld 
was a common complaint, 

On the other hand there is record of an experimental 
(laboratory) wearing of the P-type helmet with standard AIC-10 
gear for 48 hours. 


2.3.4 Articulation in Noise 


Evaluation of the standard AIC-10 system by art- 
iculation tests in synthetic noise using PB word lists (Ba!^win 
Report on Task 11, Contract No, AF33(03) 23313, April2, 1953) 
using the M-32/AIC microphone іп the A-13A mask and the 
H-75/AIC Headset in a P-1A helmet show 687, intelligibility 
in a jet spectrum of 120 db. overall, 112 db. S.I. .,, and 0 
in 130 db. O. A., 122 db. 5.1.1. 

Field reports indica:e no complaint regarding intel- 
ligibility of interphone equipment as such. 


2.3.5 Amplifiers 


The electronic circuits of the AIC-10 system are 
generally conceded to be excellent. Review by the Panel 
considers it to be a very admirable utilization of the techniques 
of automatic gain control, equalization and clipping. With this 
conviction our program concentrates on the transducers, 


2,4 Transducer Chart 


In approaching a progiam of this sort which is intended 
to be exploratory and as basic as possible it is important that one 
take steps to be sure that all possibilities have at least been consid- 
егей, Doubtless this rarely if ever occurs in practice. However, 
ав a conscious objective, it may be encouraged by the ust oí a formal 
analytical technique variously known as а '"morphologica. approach" 
which is championed by the great physicist-astronomer Fritz Zwicky. 
This writer came in contact with this technique in connection with 
Rocket develcoment-as we are both Consultants to the Aerojet 
General Corpo. ation, 


The morphological approach essentially says that if there 
are several factors which are applicable in combination to the solution 
of a problem, one should first methodically list all the techniques or 
approaches to each factor independently; then consider all the possible 


combinations of techniques and factors which can possibly solve 

the problem. Out of this process in general come rryriad combinations, 
many of which would not be conceived by a less formal approach, 

many of which will be obviously inapplicable. From this point it 
becomes a matter of experience and judgement to select the combin- 
ations which seem most likely to succeed within the financial 
limitations of the program. 


In keeping with this approach we have attempted to generate 
a complete listing of the factors and techniques which are applicable 
to communication systems composed of the following elements: 


SPEECH РЕОЈЕСТТОМ—= 


ақы coc ERR 
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| ——SPEECH RECEPTION ———- 


| 
| 


претера ie Ga s EY qe 
LL|TRANSDUCER - COUPLER [——EAR 
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SHIELD 


112, 


11. Since the 
so on the 


These are all shown in the Chart of Tabl 
success of a system or its components may depend 
proper choice of evaluation criteria, we have also listed, with the 


projection and reception factors, the various techniques and factors 
which may be used for evaluation. 


а 
al 


2.5 Program Chart 


Upon completion of the Transducer Chart, 
series of conferences was undertaken with the Panel 
to come upon a general agreement as to the possible combinations 
of transducer-coupler-shield which had promise of good performance, 
reduced size and weight, and improved comfort tolerance and 
should be the subjects cf intersive investigation, The discussions 
leading to these conclusions, and the detailed design of the explor- 
atory investigations are summarized in Appendix 1, 
a thorough and stimulating re-appraisal of voice communication 
possibilities and techniques for evaluation, In the course of the 
Panel conferences we were at first at pains to elicit individual 
thinking and suggestions. Thereafter the cont 
bined into the form presented in Section А-1, а 
identification of source to the Panel for criticism. As presented 
in Section А-1 the source or sources of each suggestion are in- 
dicated by initials with each comment. 


® 
o 


and represent 


ributions were com- 


nd sent without 


The result of this preparation was the 
a program which is best shown in Chart form in Table 111. Portiors 
of the work were 8ub-contracted in accordance with available 
capability. 


work at the Bell Telephone Laboratories, His work is reported in 
Section 3- , A-2- and A-3- . He in turn was assisted in the analysis 
of the potentia’ capabilities of the electrostatic type projector by 

Dr. T. J. Schultz, whose work is reported in Appendix Section 

22%. 


New possibilities of speech reception systems which 
are closely associated with the head or ears were assigned to the 
Audio and Transducer Engineering section of the Radio Corporation 
of America, who were admirably experienced for this task by their 
long product improvement program in the development of the 
AN/AIC-10 system, Their work is reported in Sections 5- and A-*-. 


~ 


Arrnour Research Foundation undertook two investiga- 
tions: the potential improvement in the noise attenuation of flying 
helmets; and the possibility that useful communication can be 
achieved by the use of loudspeakers mounted external to the helmet, 
thus removing the receivers and cushions from the head, Their 
contribution is reported in Sections 6 and A-6-. 


The balance of the program shown in the chart was 
undertaken by the Western Electro-Acoustic Laboratory, the prime 
contractor, and this included the comparative investigation of 
speech projection systems by means of physical performance 
measurement and articulation testing. Their work on microphones 
is reported in Sections 4- and A-5. 
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